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now yours at the Miracle Rate 


MAGINE! Eminent educators especially chosen from 47 gred 
universities such as Harvard, Pittsburgh, M. 

Princeton, and dozens of others, bringing enjoyable instruction to yo 
in your own home, for about 1 cent a lesson! Think what this mean 
today—to have the advantages of a higher education when America | 
swinging into the greatest expansion of all time! Think how you ca 
cash in—through a bigger job—bigger business 

entering this period with the equipment of 
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IGHER education and higher earnings go hand 
in hand! To aid men and women in develop 
Il their possibilities for personal advancement 

National Educational Alliance has now put all 
its famous 57 courses into book form—THE 

PULAR EDUCATOR LIBRARY. These 57 
ading Courses—prepared by educators from such 

ned Univer Northwestern, 
vens, Cornell, and many more—cover a great 

2 of subjects. They provide a broad training 

t has lifted leaders in EVERY field to success. 


.n education of this scope would ordinarily cost you 
sands of dollars and years devoted to school_and 
lege. Yet through THE POPULAR EDUCATOR 
BRARY you can educate yourself quickly in your 
re time at home-—at a cost of only 4 few cents per 
ject!" Note that in each course the instructor-editor 
is eminent educator carefully chosen for his specialty 
m one of America's great universities—every one a 
hority of the highest standing! nding of Seal Grained Novelex Beautifully Embossed an 
Hand-Tooted in colors of Maroon and Gold 


uk of Studying Courter of Immediate Practical Value 
OUNTANCY PSYCHOLOGY. CHEMISTRY, MATHEMATICS, ENGLISH, etc,for only few cents each! 
]O longer need you believe the old saying complete and practical survey of this useful 
that “there is no royal road to knowl- science in 38 individual lessons by an emi- 
ke." for the ALLIANCE has surveyed and _ nent educator especially selected from North- 
ed the path for you—and has made a western University—AT A TOTAL COST 
her education, PRACTICAL KNOWL 
GE FOR ALL, available at a cost that 
probably less than you now spend for 
ir daily newspapers. 
ake, for example, a subject like PSY. 
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Enjoy § days’ PREE examination of these 57 courses, 
in 10 superb volumes, in your own home. If not 
delighted, return them and your examination will not 
jive cost you one cent. But if you are convinced that 
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Granada Building. 


No one goes into a job perfectly 
prepared. Sooner or later the “weak spots” 
are bound to show up. And when 

they do, the successful man is quick to 
recognize them, quick to fill the gaps. 
International Correspondence Schools 

can help you get whatever training you may need. 
You have some 400 famous, spare-time 

1.C.S. Courses to choose from. Or, if you wish, 
brief “refresher” courses, advanced lessons, 

or special instruction combining one or more specific 
business or technical subjects can be tailored to 

fit your needs. The coupon below brings full information 
without obligation. Mark and mail it today! 
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Build A 


FIREPLACE 


around this scientifically 
designed steel form which 
also provides circulating 
eat that assures perfect 
fireplace operation. 


ree folder tells how 


‘TeLts How To BUILO YOUR FinePLace—Step by Step 
# Foundation PS 
# Steel heat-circulating form 
© Cold and warm aie ducts 
© Chimney and flue construction 


© Mantel oF decorative front 


ASK, For Book = 
100 FIREPLACE IDEAS” . 
Beautiful Greplace designs 
modern and = 

Enjoy circulating heat and the 7 
iioat ‘rela yOu" pvepice tom 
fame, Playroom. Cottage or thplacs, frm, 
mp. amiper, down dealt 


iE and make 
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“Gned around the 
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nd larger book, BY: x 11, beautifully illus: 
ted, 25¢. ‘3 if 


Outdoor fireplace folder with 10 beautiful 
Sicinae Free 
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New Truck Hitch Ends Jackknifing. 
How to Save Water... 
Electricity Aims Pais 
Di , 


Mobile Garage Mothers Sky Speedster. 
Mystery Boat Runs by Wave Power. 
Splicer Simplifies Tape Editing. 


Mechanies & Handicraft 
How I Start My Car in the Morning. 


Wood-Turning_Tricks....... 

ventor Tells How Tool Was. 
Deck Fittings for Model Ships. 
Users of Small Motors...ssssn.204 
ks Up Phone Conversation, 
raps Make Popcorn Scoop: 


Put Your Walls to Worl 
Spot-Welding on Your Drill Pre 
Model Plane Flies While You Sit... 


Negatives Go Down Drain. 
Motorized Bow: Saw... 
Poultry Feeders You Can Build 


Departments 
Letters ia mo) 
Voice o} 97 
New Ideas from the Inventors... 109 
Aids to Modern Living... 166 


Keeping the Home Shipshap. 
Hints from the Model Garag 
I'd Like to See Them Make. 
New Shop Ideas. 

Photo Ideas and Equipme 
cole at Wark. 
New_Tools.. 
P.S, Last Minute 


Learn Machine Work 
by Doing It 


Ir you have or hope to have a 
metal-turning lathe, the story on page 
for you. _It shows, in pictures, 
‘ole series of basic lathe operations 
and how to set them up—boring, fac- 
turning, drilling, and even simple 
milling. By following the procedures 
explained, you can teach yourself ma- 
chining fundamentals in your home 
shop. 


Abo! 


Is the B 


System's new “musical keyboord."* 1 


s 
telephone numbers in musical notation, just os they are sent across country. 


Playing a tune for a telephone number 


Before you talk over some of the new 
Bell System long distance circuits, your 
operator presses keys like those shown 
above, one for each digit in the number 
of the telephone you are calling. Each 
key sends out a pair of tones, literally 
setting the number to music. 


In the community you are calling, 
these tones activate the dial telephone 
system, to give you the number you want. 
It is as if the operator reached across the 
country and dialed the number for you. 


BELL TELEPHONE 


Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service 


This system, one of the newest de- 
velopments of Bell Telephone Laborz- 
tories, is already in use on hundreds of 
long distance lines radiating from 
Chicago, Cleveland, New York, Oakland 
and Philadelphia, and between a num- 
ber of other communities. 

It will be extended steadily in other 
parts of the country—a growing example 
of the way Bell Telephone Laboratories 
are ever finding new ways to give you 
better, faster telephone service. 


LABORATORIES 
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WERE the great personages of the past victims of a 
stupendous hoax? Could such eminent men of the 
ancient world as Socrates, Pericles and Alexander the 
Great have been deluded and cast under the spell of 
witchcraft—or did the oracles whom they consulted 
actually possess a mysterious faculty of foresight ? That the 
buman mind can truly exert an influence over things and 
conditions was not acredulous belief of the ancients, buta 
Known and demonstrable fact to them. That there exists 
awealth of infinite knowledge just beyond the border 
of our daily thoughts, which can be aroused and com- 
manded at will, was not a fantasy of these sages of an- 
tiquity, but a dependable aid to which chey turned in 
time of need. 

Ieis time you realized that the rites, rituals and prac+ 
tices of the ancients were not superstitions, but supter- 
fages to conceal the marvelous workings of natural law 
from those who would have misused them. Telepathy, 
projection of thought, the materializing of ideas into 
helpful realities, are no longer thought by intelligent per- 
sons to be impossible practices, but instead, demonstrable 
Sciences, by which a greater life of happiness may be had. 

‘One of America’s foremost psychologists and uni- 
sete inueceoes, saps of his experimenn with though 
transference and the powers of mind—"The successes 
‘were much too numerous to be merely lucky hits and 
one can sce no way for guessing to have accounted for 
the results.” Have you that open-minded attitude of 
today which warrants a clear, positive revelation of the 


The Magic of Mind 


THE GREATEST 
~POWER 


ON 


facts of mind which intolerance and bigotry have sup- 
pressed for years? Advance with the times; learn the truth 
about your inherited powers. 


Let this free book explain 


‘The Rosicrucians (NOT a religious organization) have 
been leaders in introducing ithe ancient wisdom of men- 
tal phenomena. Established throughout the world for 
centuries, they have for ages expounded these truths to 
those thinking men and women who sought co make 
the utmost of their natural faculties. Use the coupon 
below—avail yourself of a pleasing book of interesting 
information which explains how you may acquire this 
most unusual and belpful knowledge, 


Ge ROSICRUCIANS 


(AMORC) 


USE THIS COUPON 
Scribe: 0.C.H. 

‘The Rosicrucians, AMORC 

San Jose, California 

am sincerely interested in knowing more about this 
unseen, vital power which can be used in acquiring the 
fullness and happiness of life. Please send me, without 
cost the book, “THE MASTERY OF LIFE,” which ells 
me how to receive this information. 


Name 


Address 
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MORE MONEY:s:ss a 
BETTER JOB 


YOU'RE in tic 
biggest competition — yes, 
the biggest battle in the 
world — that of making a 
living. You have to work 
for a living—so does every- 
one else, Competition for 
promotion is keen—people all around you are looking 


To GET 
RUNNING 
START 


for more money—a better job—and so are you, 

You can get a head start, Other men have—and in 
a short time you should be able to out-distance those 
who have no progress plan, make more money—have 
a better job—a more certain future. 

Few people prepare themselves for that promotion— 
that better job and more money. Not many are making 
any special effort to learn outside of the time they put 
in each day on their work. They're taking the long, 
hard road to success. How about you? Are you, 
too, taking that same old, winding road—with its 
many disappointments and heartbreaks? 

Here at LaSalle we have been training ambitious 
men and women for success for more than 40 
years—enrolled hundreds of thousands of students 
—and our files overflow with grateful letters from 
students who have attained success and earn- 
ings far beyond their fondest dreams. 

Perhaps we can help you—at any rate it will 
be well worth a three cent stamp to mail the 
coupon below. DO IT NOW! Just check the 
field of your choice and we'll send you full 
information on that field without obligation— 
plus “Ten Years’ Promotion in One"—a book 
which has helped many men. It may be the 
turning point in your life to a successful career, 
and more money. 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 


Dept. EEEED Chicage 5, Il. 


Your Competition 
is Keen 


EXTENSION 


LASA LL UNIVERSITY 


A Correspondence Institution 
417 So. Dearborn $¢, 


DEPT. 283-R 


checked below—plus © 
motion in One." 


Ci Higher Accountancy 
OGP.A. Cooching 


O Frattic Management 
DForemanship, 


Raid Cl Industrie! Mgt. 
iew: LLB. Degree) Stenotypy 
CBesiness Monagement (Machine Shorthond) | 


O Sotesmonship | 
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Toe 
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= — | 
CLIP AND MAIL 
THIS COUPON TODAY! 
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CHECK YOUR PET PEEVE. 


onth 
OD waro-0n. 
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CONDITIONS 


IF YOU CHECKED ONE OR MORE— YOU'D BETTER LEARN A TRADE! 


Begin Your Training Now—with C.T.1. 


‘Aman who has a trade—a really trained man—puts up 
with none of the situations illustrated above. He com- 
mands the respect that usually accompanies a good job. 
He earns better money, has greater security, enjoys pleasant 
working conditions. Best of all, ke can open a shop of his 
‘own—and thus gain independence! 

‘These letters from C.T.I. students and graduates prove 
that ‘raining pays handsome rewards. If you are willing 
to apply yourself, you, too, can acquire training through 
C.T.I—either at home in your spare time, or in our 


great shops in Chicago. Read what C.T.1. men write: 
“T cannot thank you enough for the training I received. 
T have had three raises in pay within eight months.”. . . 
“[ recently went into business for myself. I wish to thank 
you for C.T.I. training, for it has provided a great future 
for me.”. . .“"I now operate a very successful business. 


Have a $12,000 building and $4,000 worth of stock and 
equipment. 


"Since the news got around that I was 


cur out MAIL TODAY 


Mc, RG. Anderson, President Veteran 
COMMERCIAL TRADES INSTITUTE, Dept. €1.2 C)Non-Veteran 
1408 Greesleat Ave, Chaps 28 ' 
Send free illustrated Brochures and other information about the # 
field I have checked below: 
1D Automotive Mechanies 
G Body & Fender Rebuilding O Radio & Television 
1 Diesel’ Mechanics 1B Building Construction # 
© Retrigeration & Air Conditioning Mechanical Dating 


D Electricity & Electronics 
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lesson, I quit my job and started a business of my own, 
and I'm doing fine.” 

Opportunities for success are great today—have never 
been better. Good jobs are waiting in leading industries 
for men who qualify. Better get the facts on your chances 
for success right now. Fill out and majl coupon today to 
C.T.I. Do not delay! 


CHOOSE YOUR 
FUTURE NOW! 


The list at right tells 
you what fields offer 
best chances for suc- 
cess. You can learn 
any of these great 
trades through 
C.T.I. Home Study 
or in our Chicago 
shops... . in a mat- 
ter of months. In- 
vestigate! Mail 
coupor 


CTL. OFFEns 
PRACT 
TRAINING ty At 


G.1. APPROVED—All C.T.1. courses, both residential 
home study, are fully approved by the Veterans Administra- 
tion—which’ means that eligible veterans will have their tu- 
tion paid by the government ber, there's a time limit 
‘on when training must begin—so, act now! 


COMMERCIAL TRADES 
INSTITUTE, Dept. E1-2 
1400 Greenleaf - Chicago 26 


every AUTO 


‘A motor vehicle is o machine of many ports, sach port designed 
and constructed for its own special function. 

All good mechanics, like good doctors, should know the working 
theory and operation of each part and understand what couses 
trouble and how to remedy it. 


LET AUDELS AUTO GUIDE SOLVE 
YOUR PROBLEMS 


Every auto mechanic, helper. serviceman and operator con ur 
a copy of AUDELS AUTOMOBILE GUIDE. The information it 
gives soves time, money and worry. Highly indorsed by all users 
It presents the whole subject of auto mechanics from A to Zin plain 
language and simple terms 

This Big Practical Book gives full information with working dio: 
grams covering the principles, construction, ignition 

repair of modern cars, trucks and buses. 

A complete Guide of 1800 pages, with o» 
howing inside views of the working ports 

jorvice jobs, Diesel engines, Fluké and Nydre-matic drives fully explained. 


IT PAYS TO KNOW HOW TO 


How to fit pi How to locate engine knocks—How to fit con 
necting rod bearit ¢ main beorings—How to re: 
condition valves—How to time valves—How to adjust lan bely—How 
to adjust carburetors & chokes—How to rebuild o clutch—How to 
service automatic !ransmissiont\—How to service braket—How to ad- 
How to cope with ignition troubles—How to serv 

How fo time ignition—How to “tune up" on engine. 


INFORMATION IN A HANDY FORM 
73 INTERESTING CHAPTERS—Reod this portiol list 

on which practical information ix fully given for quick reference 
under the headings at shown below. Ready Rel 


service ond 


Seley tenition Systgrmas 
ion Spark 
s-tgnition. Colls—Dis 


jahting Systems—Stora 
Charging and 


‘Sheeting. 
7 DAYS’ FREE TRIAL 


TO GET THIS ASSISTANCE 
‘OURSEL’ LY 


COMPLETE 
PAY 5) 
ONLY § Mo. 


AUDEL, Publishers, 49 W. 23 St., New York 10, N.Y. 


MECHANIC 
Wants to Know 


—ecuT HERE~——— 3g 


MAIL onan 


) GUIDE, i 1800 Pages 


DIESEL ENGINE MANUAL. 400 Pages 
WELDERS GUIDE, 400, 

MACHINISTS. Nand) 

POWER PLANT ENGINEERS Gu 
ENGINEERS & FIREMANS EXAMS 
PUMPS, Hydraulics & Alr Compressors, 165 
MARINE ENGINEERS Handy ‘Book, 1280 
ENGINEERS & Mechanics Guides Ck Book 
Answets on Practical ENGINEERING. 
ELECTRIC WIRING DIAGRAMS, 210 P 
ELECTRICIANS. EXAMINATIONS, 250 


{ELECTRICAL PoweN CALCULATIONS, 
RADIOMANS GUIDE. $14 Pages 
1D ELECTRONIC DEVICES, 216 Pages 
H ktecrric Uisrany, 7000 Pa 
Vote LIL IVA VLVILVIT BOX XL XA 30, 
OIL BURNER GUIDE. 334 
1 house Heating curoe 
DU CARPENTERS & Builders 
PLUMBERS & 
1) MASONS & Builders Guides (4 Book Set) 
BLUE PRINT READING, 416 Pages 
PAINTERS & DECORATORS MANUAL. 450 Pix 
Ty GARDENERS & GROWERS Guldes (4 Book Seb) 
REFRIGERATION & in, 1280 Bes. 
SHEET METAL WORKERS Handy Sook, 384 Ppt 
SHEET METAL PATTERN LAYOUTS. 1100 Pos 
CAlncKart WORKER. 240 Px 
T)WECMANICAL DRAWING GUIDE. 160 Pages 
MECHANICAL DRAWING & DESIGN, 420 Pes 
TIWATHEMATICS & CALCULATIONS, 700 Px 
{MECHANICAL Dictionary. 368 Page 
J MILLWRIGHT fe, 1200 Ps. 


1 Mechanics 


1 Will 
Show You 
=>Leam 


You Build This Modern Superheterodyne Receiver 


YOU PRACTICE itu b Bi Teste gare YOU TEST i 
foe : a My 


MEN I TRAIN AT HOME GET GOOD JOBS LIKE THESE 


‘MADE $1500 WHILE ASSISTANT TO CH ‘RAD TRING 
ANGINEER AT STATION uso 
was aia? 
Have heen ex soot fe : 4 
Wie. Keen ¢ T 
z. Vegi. G p : Washinete 


TeARKING 
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in Spare Time “aia 


KNOW RADIO 
& TELEVISION 


Train at Home-Win Success 
Want a good-pay job in the fast-growii VETERANS 


RADIO-TELEVISION Industry? Want a 
Ger THIS 


YOU BUILD Vacuum 
Pack; make changes whieh, 


money-making Radio-Television shop of 
your own? I’ve trained hundreds of men 
to be Radio Technicians . .. MEN WITH* 
NO PREVIOUS EXPERIENCE. My 
tested and proved train-at-home method 
makes learning easy. Learn Radio-Televi- 
sion principles from illustrated lessons. Get 

ractical experience with MANY KITS of 
PARTS I send. All equipment yours to keep. 


TRAINING 
wirHour cost 
UNDER G. 1, BILL 


MAIL COUPON 


YOU, BUILD thie. Mt. Signal Gener 
provides armpit 
faany’ texts an 


‘ceiver Clreult you be 


FIND OUT ABOUT THIS 


TESTED WAY 


TO BETTER PAY 


Make EXTRA MONEY in Spare Time 
‘The day you enroll, I start send- 
ing SPECIAL BOOKLETS "that 
show you how to make EXTRA 
MONEY fixing neighbors’ Radi 
in spare time. From here i 
short step to your own shop, o 
good-pay Radio-Television servicing 
Job. Or get into Police, Aviation, 
Marine Radio, Broadcasting, Radio 
Manufacturing or Public Address 
work. And think of getting in on 
the ground floor of ‘the booming 
Television Industry. Trained men 


facturers are building over 


100,000 sets a month, more and 
ting sets. The 


book, 


See What N. R. L Can Do For You 

‘Act now! Send for my DOUBLE 
FREE OFFER. Mail coupon for 
lesson and 64-page book, “HOW TO 
BE A SUCCESS IN RADIO AND 
TELEVISION - ELECTRONICS.” 
Tells how quickly, easily you 
get started. Send coupon in en- 
Yelope or paste on ‘penny postal, 
J, E. SMITH, President, Dept, onP3, 
National Radio Institute, Pioneer 
Home Study Radio School, Wash- 
ington 9, D. C. 


Ye Bea S 
~ Success § 
7 in RADIO 


pereeinis 
 iternanies PS 


National Radio Institute, Washington 9, D. C. 


Mail me FREE, your Sample Lesson and 64-page 
(No salesman will call. Please write plainly.) 


Awe. 


Zone. 


Ci Cheek If Veteran 


Approved for Training under GI Bill 
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new? | 
a different name 


for your old friends/ 


PROTO TOOLS 


—formetly 


PLOMB TOOLS 


v PROFESSION, 
MM FOOL PARADE 


socKonse 
1 PD omrcanencn 


Remember, i 
PROTO is now the name for the 
leading brand of mechanics’ hand tools. | 
PROTO tools—formerly Plomb tools— 
are manufactured to the same high stand- 
ards and are noted for superior design, 
special steels, scientific heat treating and 
long life, For the finest tools, buy the old- 
timers with the new name—PROTO tools. 


HINGERAFFE 


PUNCHAROO 


Write for catalog to 


PLOMB TOOL COMPANY 


2257K Santa Fe Avenue, Los Angeles $4, Calif. 


12 Porutar science 


Letters 


Too Good to Th 


Sir: 

The unusual ideas printed in your book 
monthly have been beneficial to me in time 
and money. So, in return, I am sending you 
an idea that may help other readers: 

Having quite a large number of copies on 
hand, I index articles for future reference 
by attaching a blank sheet of paper to the 
face of each copy by means of paper clips, 
glue, or adhesive tape and making notes of 
the title and page thereupon. 

Nasu R, Parmer 


w Away 


Chicago, Ill 


Sir: 

When a guy has a lot of your magazines 
stacked flat and wants to locate a particular 
article, it is quite a job to find it. To make 
this easier, I paint a good-sized serial num- 
ber across one end or side of each issue and 
then keep an index of interesting articles 
by book number and page. 

A. C, Brockway 
Ja. 


Huntsville, 


Carousal 


Sir 

I'd like to add my two-cents worth to the 
argument in your letters column (} 
18) about how to spell “carror 
whether it turns clockwise or backwards. 

Perhaps reader Planitzer, with his pref- 
erence for “carousal,” is referring to what 
my dictionary defines as a “revelry or drir 
ing bout accompanied by noisy jollit 
Then he would be correct in assuming that 
it travels in a counterclockwise direction. 

H. R. Panavise 


Carrousel (cont.) 


Seattle, Wash. 
With a History 


vas particularly interested in the ar- 
‘Good Cars Never Die,” on p. 183 of 
your November issue, on account of the 
author, Murrelle Mahoney, being a Duesen- 
berg expert. 

It might interest him, and you, to know 
that I have the original “Mormon Meteor” 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


it Complete Training 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec, Service 

Public Utilities 


Parts Dealers 


Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 


EARN WHILE YOU LEARN 


With our practical Mast 
Method Home 
study at 


is, Which show you 
how to earn w 
for extra 


TOOLS AND EQUIPMENT 


‘To make 


iilustrated below, inc 
metal box — as 
part of your instruction, 


regular 


Shop-Method Home Training by 
fan Established Resident Schoo! 
Prepares you for Many Good Jobs 


ations ave Ki 


NEW, ILLUSTRATED. 
BOOK & SAMPLE 
LESSON SHOW 

HOW WE TRAIN 
YOU...SEND 
FOR THEM 
TODAY! 


TOOLS AND EQUIPMENT 
INVESTIGATE 


Secure Full Information 


Cheek cou 


NATIONAL SCHOOLS, Dept. PSD-2 
4000 South Figueroa St 
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VETERANS 


(21011 tn encelope or 
este on penny posteard) 


1, DIESEL-AUT 
‘understand 


YOU Need My PRACTICAL Training to Make Money in 


sed ELECTRONICS! 


I'U Send You 
8 BIG KITS of 
r 


Ports ond Equipment 


Signal Generator 6-Tube Radio 


Each of the hundred 
Ftudents is theirs fo 
i 


1 Radio 


The 


na 


Vin spare tne 
Fgpatring radion 


Te pom 
Het no: 


Morking with a 
Folevinion set, 


1 

i 

1 

copies of “How To Make Money | 

a” Elcetromies” aod “How Te | 

Read Hadlo Diagrams and Symbols i 
t 

" 1 
Name. MO iaccccaaes | 
1 

Address. ' 
i 

tty... 1 
CY Cheex here it you are # Ve 1 
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Coloma, ‘eh. ree 
ports that my 
Frsioing ‘has ‘ma 


Dumibers: of Radio 
‘and Television sets, 


Th You eoulda’t pick a better time to got into 
Radio-Television and Electronics, New Tele 
vision stations are going on the 


AVAILABLE TO 
or hits YOU UNDER 
large THE G.t. BILL 


My 

Incl 4 

Television, 
FM (Frequency 


st mati coupon for a 


Tralaig tbeat of ai 
You. Discover what's 
‘ahead for ‘you in "Rad 

eievision aod Electromice, 


No obligation Bout 
Frequency Gelay! Mail -the’ coupon 
Applications tow-—and count on me 


Yor fast netinn 


ACADEMY OF RADIO 


SPRAYBERR 


INVENTORS 


Leam how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

‘The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor’’, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Patents 


Registered Patent Attorneys 


02-B DISTRICT NATIONAL BUILDING + WASHINGTON 5, D. Cc. 


+ 8 «Trademarks + + + — Copyrights 
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Choose Your Career! Become a 


RADIO - TELEVISION 
TECHNICIAN 


Prepare Here 
for a future 
in America’s 
fastest grow- 
ing industry 


TRAIN NOW for opportunities in television— 
the field which business leaders predict will be 
among the top ten industries by 1951. You can 
become a Radio-Television Technician in only 
18 months of continuous study at this non-profit, 
well-equipped Technical Institute and College. 


EQUIP YOURSELF FOR 
SPECIFIC POSITIONS 


in receiver and transmitter 
testing, servicing, sales, super- 
vision, and production, Your 
technician's course will also 
be credited toward the B.S. de- 
gree in Electrical Engineering. 


Choose the Course That 
Interests You Most 


SERVICE 


Practical, military or academic 
training will be evaluated for 
advanced credit. Preparation 
courses available. 


Faculty of 85 specialists—over 
1555 currently enrolled— 
35,000 former students. 


Write for new 48-pexe 
Picarlel Ballin? 
"Your Career 


Begin April, July, Oct., Jon, 
—Mi La UKEE—— 


Scat of ENGINEERIN(s 
Founded 1903 by Oscar Wernath 


| wtuwaunax scnoon or examnxima ' 
| Dept. P8280, h- Broadway mE. State, Milwaukee, Wis. | 
| Sie Senin wt tates Steen mf 
V sates coseren ne ! 
heen } 
| on H 
| ce | 
tL. = | 
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that Ab Jenkins drove on the Bonneville 
Salt Flats to a world record of 135 m.p.h. 
for a 24-hour average on Aug. 31, 1935. 

It's a Duesenberg SJ, a regular factory- 
produced model except for its special body. 
It was built at Indianapolis, and Augie 
Duesenberg personally was in charge of it 
during the endurance run, 

This car was capable, at the time, of 
speeds over 170 m.p.h. on the straight- 
away. Jenkins’s average over the first 300 
miles was 152 m.p.h. His 24-hour record 
was later bettered by custom racing models 
but has never been approached for pas- 
senger cars, 

I now drive the car every day, through 
traffic and on the highway. The original 
cost was $30,000, 


Ben H, Hupson 
Hapeville, Ga, 


Bringing Up the Rear 


Sir: 

It seems to me that the Orientals, pos- 
sibly the Japanese, were ‘way ahead of us 
on the caboose with bay windows you re- 
ported in November, p. 127. I ran across 
this type of caboose some three years ago 
while serving in the occupation of Korea, 
formerly a protectorate of Japan. And from 
the looks of the ones I saw and rode in, they 
had been in existence a very long time be- 
fore my arrival. 


H. M. Prorrrrr, Jn. 
Belleville, 11. 


Time Stands Still 


article “I Fly the World’s Fastest 
9 of your November is- 
sue, test pilot Jim Fraser says: “You could 
have had breakfast in New York and 46 
minutes later, according to your watch, had 
breakfast again—in Los Angeles.” 

That statement seems to be based on the 


ION EIN TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 


the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’? form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
ation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS + TRADE MARKS + COPYRIGHTS 
1428 VICTOR BUILDING, WASHINGTON 1, D. C3 


inrollments - Dept. 91 
Embry-Riddle School of Aviation 
Miami 30, Florida 

Please Print 

NAME 
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Stratojet’s record flight from Seattle to 
Washington, D. C., in 3 hours 46 minutes 
at an average speed of 607.8 m.p.h. for the 
2,289 miles. 

Even at that speed, the plane could not 
go much more than 460 miles in 46 minutes. 
Since it's much more than that from New 
York to Los Angeles, I don’t see how he 
figures those two breakfasts so close to- 
gether. 

Lawrence Jounson 
Walla Walla, Wash. 


Author-pilot Fraser assumed that a travel- 
er flying westward would set his watch back 
an hour three times on passing from one 
time zone into another. Thus he could eat 
breakfast at 6 a.m., New York time, and—3 
hours 46 minutes later—eat again at 6:46, 
Los Angeles time. 


How *Chute Brake Works 


Sir: 

Your article on the B-47 (Nov., p. 139) 
leaves me with only one question: Just how 
is that parachute, used to slow the plane in 
landing, controlled so as not to touch the 
ground? 

During the war I was a glider pilot, and 
I believe we were the first to use parachutes 
on the tail to slow landing speed, But we 
released the ‘chute near the ground to pre- 
vent it from dragging and snaring, Thus 
the ‘chute could be used over agi 

In your picture of the B-47, I don't see 
how it is possible for that ‘chute to be kept 
off the ground, 


‘Wayne Curtis 
Montrose, Colo. 


Your gliders were powerless, producing 
no air blast to keep their ‘chutes extended, 
The B-47, however, has six jets that blow 
quite a gale even when idling. This blast 
precents the bomber's ‘chute from touching 
the ground until the engines have been shut 
off. For similar use of a parachute as a 
landing brake on another jet bomber, sce 


| p. 111 in this issue. 


Ham Ohmlet 
Si 


I have read PS almost constantly since 
1929, but the most fascinating article I ever 
read in it was the one on p. 242 of your No- 
vember issue, “Hide a Radio in a Skillet.” 


Youleorn-8y.Do- 
ing from DTIs 
HOME LABORA 


Here is everything you need to prepare you ot home for 


4 FASCINATING WORK, GOOD MONEY ond o THRILLING a 
FUTURE in one of America’s most promising fields ay 
1 Signal This includes the opportunity to build ond keep the top 
quality Television Receiver shown above—with choice of 
© 10, 12% oF 16 inch picture tube thot gives big, bright, Yow eorn:by-Reoding 
( trom O71 MOO 
sharp, steady pictures. This ison optional feature—avai. ‘em 2.14/4M 


‘ble when you complete your training described below. 
Get the complete focts. See how D.T.I.’s wonderfully 
practical “BIG 5” method meets industry's needs. No 
previous experience needed. Mail coupon today! 


Work over 300 electronic experiments and projects from 
16 big shipments of ports. This includes building and 
keeping all test equipment ond radio set shown at left 
side of page. Modern easy-to-read lessons with handy 
fold-out diagrams simplifies your entire training, 


See electrons 


Employment Service helps you 


screw MAIL THIS COUPON TODAY! 


DeFOREST'S TRAINING, INC. 
2533 North Ashland Avenue, 
Chicago 14, Illinois. 


Receiver tor 
owing how I moy 


Nee A 


Street Apt. 
City. 


Zone___Stote___ 
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Start As High As $3,450 a Year 
Get Ready Now for 1950 Examinations 
In Your Locality 
Veterans Get Preference 
City Mail Carriers, Post Office Clerks 
Clerks and Carriers now get $2,870.00 the first year on 


regular and automatically Increase $100 a year to 
$3,070.00, Open to men, women 19 to 30. 


TRAVEL FOR “UNCLE SAM" 


Railway Postal Clerks get 
being paid 


00 the frst year rex- 
m the first and fifteenth of each mon! 


08 each pay day.) ‘Their pay is automatically 
creased yearly to $3,97' vdvance may be lind to Chie! 
Clerk at’ $3,070.00 a year, ($218.75 ench pay day.) Male 
veterans on 


3 Days On—3 Days Off—Full Pay 
Ratlway Postal Clerks on long runs usually work 3 days 
and have 3 days off duty or in the same proportion. Dur 
ing this off duty their pay continues just as though they 
Wwere working. ‘They travel ona 
ass when on business, When they 
Erow ‘old. they’ are retired with @ 
pension. 


Many Other Positions 


Many other positions are obtain. 
able. Rural Carriers — Stenogra 


Ciquor Inspectors—ete- 
Wishine these positions” abould 
‘uallfy at once. 
Get Free List of Positions 
Fill out the following coupon. Tear it off and mail it to- 
aay, NOW. at once. 
though’ not government sponsored this investment can 


Fi 
Hi te entiely free ot charge (1) a ful scrote of U 
Gorernment obs (2), Free copy 

To Get ALU. S. Gorernment 

Jone U1) Teil me what todo io a 


™ 


Adress 
Use This “Coupon Before You Misiay Tt. Write er” Print Piainry, 
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I'm sure the designer thereof under- 
estimated its capabilities or he would have 
patented it. It is bound to be a godsend to 
all who are hard pressed by the high cost 
of living. 

Just think! All you have to do is build 
the set, tune in your favorite ham, wait till 
he cracks some yokes, and you have an 
ohmlet. Political speeches will supply bi 
logna, applesauce, or even “pie in the sky 

Ciyve A. Anos 


Brooklyn, N. Y. 


Sir: 

The truck pictured in the upper left cor- 
ner of p. 122 of your November issue, in 
the article “Army Breeds New Line of Com- 
bat Workhorses,” looks more like the de- 
scendant of a GI 1%-ton truck than of a 
2k-tonner. The 2h-ton truck, according to 
the way we saw them in France, had dual 
rear wheels and a rear compartment almost 
high enough to accommodate a man stand- 
ing. 


Dallas, Tex. 


The fact that the new 2%-ton truck is 
smaller and faster than its wartime ancestor, 
yet carries the same load, points up the im- 
provements resulting from the Army's “se- 
lective breeding.” Physically, the new 2% 
tonner does resemble the old 1%-ton trucl 
It also resembles the new 1%-ton model, ¢: 
cept that it has a longer wheelbase and a 
longer bed. 


ler, Faster Workhorse 


Evcene H. MircHen. 


Credit Where Due 
Sir: 

The Hypro® planer described on p. 113 
of your November issue, in the short article 
titled “Wing Trimmer Pares Pounds,” is 
manufactured by the Cincinnati Planer Co., 
a wholly owned subsidiary of the Giddings 
& Lewis Machine Tool Co. 

S. L. Lrrtte, 
Giddings & Lewis Machine Tool Co, 
Fond du Lac, Wis. 


The information erroneously crediting de- 
velopment of this tool to another manufac- 
turer of similar name was furnished to our 
Western Editor by North American Avia- 
tion, Inc., in whose plant our photo showed 
the planer being used. 


How to Build-ata 
Price that will Make You 


@ Get Top Quolity—Sove HUNDREDS! 


wees 


f to have thls book at 
‘teabinet full of tetters 
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Honest-To-God 
Practical Guide Book 


our Risk 
EVERYTHING YOU NEED to KNOW 
to GET STARTED 


Where to Begin 


Hundreds of,Construction Details 


Your Blueprint tora Bright Future 


AS HIGH 
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“tens 
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Se gh 


WATCHES 


York a 
je hey 
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TRIAL OFFER! WEAR AT OUR RISK! 


‘ir Age, A eter inthe actnangpreaeon of eromoatcal 
Taindering cn be YOUR bleprin fora bth fare 
Ufelong Adventure ond Rich Rewerds 

Besides incase Satin You joy these prc evarda 
<aood pay rom Wllstpen cppemaly er ak 
savesoce tl site mtcoclon of paey yom oes eopuat 
doo nt ation sth wey of eb recy bagel 
eciee rich ecaciet ce seiwtcg ereser mest | |(macrinin’ cistimeroaw Renia4 
ivoghint Aviston Hendrie eld good oberad ALL ocing | | MARYLAND DISTRIBUTORS, Dept. 24 
Sak caches ond tows ae 

Tou are alventy IN Aviation wen you tala ot Hr. You 
eck many tnpohunt prosta civniogn eck eased by 
EE Zannysosee et sad ele pay “ear 
sivag Novirop tedents rind noice fale so 
Saco sd powerplant ton. snd wit eal rach 


CAT BOOKKEEPING 


mally re 


Wa Gég ®USINESS UNIVERSITY AND 
EXTENSION SCHOOL 


es WE PAY POSTAGE! 
SHIP MODELS . . . TRAINS... PLANES 


APPROVED 
FOR 
VETERANS 


Ball-Bearing SPEED WHEELS 


y leronautical Lnstitute 
1525 TAST BROADWAY, HAWTHORNE 
tos anoaits country, Causromaa 


NORTHROP AERONAUTICAL INSTITUTE 
1525 East Broadway, Hawthorne, Lox Angeles County, Calif 


488 2 
is Wo 
are 


M BR WN TOY COMPANY 


‘Akron 10, Ohio 
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Let me pend you hia amaging - 
ELECTRONIC KIT ! 
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EASY STEPS 
TO SUCCESS 


WE SEND YOU AN 
ELECTRIC KIT 


WE TEACH YOU 
ELECTRICAL AP- 
PLIANCE REPAIR- 
ING 


WE GIVE YOU LIFE- 
TIME ADVISORY 
SERVICE 


ESTABLISH YOUR OWN BUSINESS 
Assure Financial Security—Independence 
The “CHMSTY” Elacronc Kt checks and tots the corent consumption, 


ond equipment ore sold 
always hove ploces to do 


io! 
hold and use tools) you can qualify for t st 
paying field. 11 is not unusvol for electrical 


NEW SHOP METHOD 
HOME TRAINING 


le, eanpetowwederttond longuoge, 
with hundi f photographs ond 
drowings. Shows to look for trouble. 


knowledge for making addi- 
ye dollars. 
PAY FOR TRAINING FROM EARNINGS 
‘Make money right from the start! Many stu- 
dents report paying for entire course while 
still learning. 
FREE BOOK SENT 


ing. Alto, how | con get the 
REPAIR MANUALS. Include 


q 
‘ADDRESS. 
cry. 
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INVENTORS 


I £ you consider your invention to be something of 
importance—if you have invented any new and 
useful art, machine, manufacture or composition of 
matter or improvement thereof—you are advised to 
protect your invention by applying for a U. S. 
patent. 

A patent is a valuable right. It grants you a mo- 
nopoly—the right to exclude others from making, 
using or selling your invention as claimed for a 
term of seventeen years. 


‘The specification and claims of a patent, particu 
larly if the inven 
stitute one of the most difficult legal instruments 
to draw with accuracy. Therefore, unless you are 
thoroughly familiar with such matters, you are 
advised to employ a competent registered patent 
attorney or agent, 


This firm is registered to practice before the U. S. 


Patent Office and is available to assist in the prepa: 
tion and prosecution of your patent applica 


yn be at all complicated, con- 


The "Evidence of Inven- search omong previously 
tion’ form mentioned granted U. S. patents for 
low is offered os o similor types of invention. 


Yenience to you in m 
your disclosure to us for 
search purposes. 

You should date and sign 
your disclosure and hove 
it witnessed by two or 


We then make this search 
ond prepare © report of 
the probable patentability 
of your invention. If such 
report is favorable, we rec- 
commend the further course 
for you to take. 


The “Evidence of Inve 
tion’ form and booklet are 
suggested os conveniences 
to you and us in starting 
ection on your inventi 


EVANS 2. Co. Wuhan I Gane 


REGISTERED PATENT ATTORNEY 
540-B MERLIN BUILDING, WASHINGTON 6, D. C. 


_ 


more persons who are cap- 
able of understanding your 
invention. 


yer with 


ing us to 
preliminary 


vicror 3. 


We shall be glad to send you promptly 
and without obligation, an instructive 
booklet, "Patent Protection for Inven- 
tors”, which was prepared to give inven- 
tors detailed information and steps to 
take toward patent protection—also our 
convenient “Evidence of Invention” form. 
Use address Victor J. Evans & Co., 540-B 

AA. Merlin Building, Washington 6, D. C. 


PATENTS COPYRIGHTS TRADEMARKS 
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teach vou MOUNT BIRDS 


GEE, BULL, THiS “ITS EASY, FRED, ONCE YoU GET 
THE HANG OF IT." I LEARNED BY 
MAIL IN MY SPARE TIME. 
TAXIDERMY IS THE GRANDEST 
HOBBY IN THE WORLD — AND 
PROFITABLE, TOO. IN FACT, THis 
‘OWL BCOK-END IS FOR A CUSTOMER. 


BIG PROFITS (2 yeasts Gee ee 


greg from oid ella woke 


| parses ener 
| FREE BOOK ¢, tar tyctified Yate tn You 
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NW. School of Taxidermy, 2602 Elwood Bldg, Omaha, Keb. 


HIGH SCHOOL 
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IN SPARE TIME— 
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Tame peligen' oF cautsins 
SOREN. Samer aias-rcisvetand eave 


Command Bigger Money! 


STUDY LAW 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled. LL.B 
Degree awarded. All text material furnished, Easy 
payment plan. Send now for FREE BOOK—"Law and 
Executive Guidance.” It explains the course—how 
you may enroll and the many ways you may profit 
from Law Study. Write TODAY to: 
AMERICAN EXTENSION SCHOOL OF LAW 

Dept. 23-P5, 646 N. Michigan Ave., Chicago 11, Ill. 


| MADE 


514 per DAY 


|. WEST VIRGINIA 


T. EH. 


REPAIR & SERVICE BUSINESS 


SPARE OR FULL TIME. Want a good-paying business—a 
job in a fast-growing industry? Learn electrical appli- 
ance repair and service. I will teach you this interesting, 
good-paying business. The EASY step-by-step home 
study method, taught by PTS, prepares you NOW to 
reap lush profits to be made in this unlimited field. Have 
YOUR OWN BUSINESS—spare or full time—prepare 
for one of the many openings for trained men. 


ACTNOW. Millions of new appliances in homes—millions 
of new homes being wired for electricity assures hun- 
dreds of customers in nearly every neighborhood. 


EASY TOLEARN. Men of all ages, yes, even the man of 69 
can get into this ever expanding field—a business well 
suited to men who like to use their hands—a REAL 
OPPORTUNITY for the practical man who is not happy 
in his present job. Get started NOW—send for FREE 4 
BOOK giving all details. 1B 


OPEN YOUR OWN SHOP ae ee 
As soon as you enroll, T d you my HERE’S MY 


Ww Book "How To Open Your Own 
isiness” at no extra, cost. PTS |] PLAN FOR 
training is more than a home study 
course in electric appliancs YOUR 
and service. It gives you the v 
on the operation of your shop from a business stand- SUCCESS 
What to charge, how to get customers. Everything 


Big Book 
Containing 
EARN WHILE YOU LEARN, You can actually start earn- | All The 
ing before your course is finished. I send you your first | Petells of My Plan 
lesson showing you ea in your | Fer vourisee 
SPARE TIME AT HOME, Remember, one good repai 


job will pay for the cost of your course 4 i SEND FOR 


‘or spare room. When you are ready to expan THIS 


give you tho benefit of my advice and experience, FREE BOOK 
WE TEACH YOU: MAIL THIS COUPON TODAY 
Wontecnnd H. T. ARMSTRONG 


Washing Machines, Vacuum 

La aoe PACIFIC TRAINING SCHOOLS 

electric), Auto electricity, Irons, 7219 So. Broadway, Dept.s-502, Los Angeles 3, Calif. 

Tt SORE Dear Sirs: Please send me, without obligation, your free 
booklet and complete details. 


Units, Flourescent Lights, Elec 
tric Shavers, Refrigeration, 
House Wiring. Ree 

AT HOME IN YOUR Reset 
SPARE TIME OR FULL TIME Aug Zone—_State. 
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Bo a Winner ot Anything YOU 
Tackle with Progressiv 
SPORTS! JOB! SCHOOL! FRIENDS! 
Cet's Go, Pal! 1 prove 
1 can make YOU an 


“ALL- AROUND” 
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LOWEST PRICE EVER 


FOUR COLOR MECHANICAL PENCIL 


——_—_ SIE 


onty Never before at this low price—the repel- 
propel mechanical pencil that lets you write 
‘blue, green or black! A flick of the 

ib instantly 


STUDWELL PRODUCTS COMPANY, Dept. 200 


70 East 43th New York 17, N.Y. 


. FOR PROFIT ano PLEASURE 
= COPPER TOOLING & ETCHING 


LEARN LANDSCAPING 


rgcraig ey en 
fe acted 


WRITE TODAY FOR 


FREE BOOKLET 


KEY TO SUCCESS 
IN BUSINESS AND INDUSTRY 


Air Conditioning and Communications Courses Industrial Metallurey Textile Courses 
Plumbing Courses Electronica Television ‘Machine Shop Cotton Manufacturing 
Air Conditioning Practical Telephony Macawied Women Loom Fixing 
Heating Plumbing Radio, Gener Mold-Lofe Work Rayon Weaving 
Refrigeration Radio Operating Pi enecnsct Textile Designing 
Steam Fitting Radio Servicing Wood, Metal Woolen Manufacturing 
‘elegraph Engineering Reading Shop Blueprints 
Chemical Courses Sheet Metal Drafting Business and 
; Electrical Courses Academic Courses 
Chemical Engincering Sheet: Metal Worker 
Electrical Drafting Ship Drafting Accounting Advertis'g 
lectrical Engineering Ship Fitting ‘App. Paychology 
Electric Light and Power Tool Designing Bookkeeping 
Lighting Technician Toolmeking Business Admini 
Petroleum Refining Power House Electric Welding Engineering 
Plastics Practical Electrician Welding—Gas and Elec, 
Pulp and Paper Making Ship Electrician Cert. Pub. Accounting 
Rollrood Courses Commercial 
Civil Engineering, Archi- Combustion pans Commercial Art 
teetural and Mining Courses Gar teneectes Cost Accounting 
Courses ‘Auto Technician Diesel Locomotive og ey a 
Architectural Drafting ‘Aviation Locomotive Engineer Foreasnip Preach 
‘Architecture Diesel-Electric Locomotive Fireman Good English 
Building Estimating Diesel Engines Locomotive Machi High School 
Civil Engineering Gas Engines Railroad Section Foreman Higher Mathematics 
Coal Mi Steam-Diese! Loco. Eng. Miuatration 
foal Mining 
Contracting and Building “Mechanical Cours icin saa fiat Supervision 
Highway Engineering ‘Aeronautical Eng’r’s, Jr. ee ivi Service 
Lumber Dealer ‘Aircraft Drafting courses 
Reading Structural Flight Engineer Boilermaking ; Memt. 
Blueprint Forging Foundry Work Combustion Engineering Saleemenchip 
Sanitary Engineering Heat Treatment of Metal Engine Running Secretarial 
Structural Drafting Industrial Engineering Marine Engineering Sign Lettering 
Structural Engineering Industrial Power Plant Engr. Spanish Stenography 
Surveying and Mapping Tastrumentation Steam Engineering Traffic Management 
APPROVED UNDER THE GJ BILL Se a ee Pa aC ae 
| The successful man DOES today what the failure | 
INTENDS to do tomorrow. Mail this coupon NOW! |! 
If YOU CAN READ AND WRITE I 
AND ARE WILLING TO STUDY INTERNATIONAL CORRESPONDENCE SCHOOLS | 
BOX 7647-M, SCRANTON 9, PENNA. 1 
1.0.5. GAN TEACH YOU! Please send complete information on the following aubject: 1 
bed. : pe ip earpais en cacinetalia plains methane I 
‘« Special service and attention are ‘Waite above Technveal, Business or Academie Subjectin which you 1 
always given to the student who may Name. ! 
need extra help in orde stand. Pera | 
cit State. 
v Working | 
Coupon Brings Full Information Present Position ———Hours__A.M.__P.M. | 
Employed by. | 
| Length of Service in World War IL I 
I Enrollment ander 0.1. Bill approved for World War II Veterens, 1 
‘Special teition rates to members af the Armed Poteet 
Lee. —— | 
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“Cash In’/ On Your Natural Talent 
By Learning WHAT To Invent— 


2100 Inventions Needed Now! 


FTURN your talents into CASH! Invent the simple things 
that people need and want 
1¢ Kiddie Kar brought 
lars, A JO-vear-old grandmother 
buckle. Others became indepen 
up" the rubber pencil tip, the ordinary paper clip, the hair= 
pin, ete. YOU ‘can cash’ in, too—it you concentrate your 
talent on the inventions that'are really NEEDED! 


The EASY Way to Get Started 


Don't waste time and brain-work on 


something nobody wants! 
$250,000 WHAT to ‘iment. ‘A’ valuable. book 
by Raymond F. Yates, ‘noted. science 


editor and inventor, lisis and describes 
over 2100 PRACTIC 
i ideas that age cryis 


$135,000 7 


‘These 2100 ideas are the things most 
sacded’ and surest te make money 

re ‘under erent 

for «quick reference: Electri- $100,000 


gal, Radio,” Automotive, Agricultural, 
‘Building, Household, Clothing, Toys, 
ne-Savers, etc 
is book ALSO tells how to. think 
wentively; how to PROTECT your 
how to develop an invention 


/-BY-STEP, ete. $1,000,000 


SEND NO MONEY 
FREE S-DAY EXAMINATION 


‘royalties? Get a 
mand get 

oy ‘Raymond 
EE trial. I even in that short 
iced this book can 

p you at return it and 
Owe Aothing. Otherwise, send only, $230, 
plus few cenis postage. as payment in full 


‘Any one of the 2100 ideas in this book 
somebody a fortune. Maybe it 

a and get 

Ines, Dept. 


can be VOU! Mail the cou 
this book on FREE TRIAL at once! Wilfred 
‘1592, 227 East 44th Street, New York 17, N.Y. 


Publishers, Dept. 1592, # 

227 East 44th Street, New York 17, N. Y. 
Please send me 2100 NEEDED INVENTIONS for FREE 

EXAMINATION. If T keep the book Twill send you $2.50, 


lus few cents actual postage. Otherwise T will return I 
Within 8 days, without further obli 


a 


Address. 


Zone Xo. 
. (fang): 


— State 
Check here if enclosing $2.50 WITH this coupon. and 
© frovwul ay. ll postage charges, Satie. 
privilege” for" fuil'retund. applies 

1 Gxtrn for carrying charges, ‘Only U.'S currency accepted) 
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PRINT YOUR OWN 
POST CARDS 


NJ 


ane 
ts GANT SHEN 
Basie alteuing Ammguncemens, Notices i 
Fae, deme te 

, eget igure a 
caece iste he 
Face Phin OFFER Ty 1 idore 
cre Merce TSEC 
Hide fate A eee cee 
HCE chr se ae 
BOND EQUIPMENT CO. + Dept. 151 

tei 


6633 Enright 
SEND NO MONEY « FREE TRIAL OFFER 


lata 
ny 
removable fi Le 


FREELAND SONS CO. Sturgis, Mich. 


Electricity 


COMMERCIAL TRADES INSTITUTE 
200 South 20th St. 


MASTER SALESMANSHIP 


1H 90 DAYS 
UNLIMITED EARNINGS—NO UNEMPLOYMENT—NO AGE LIMIT 
Simple—Complete—Home Study Course 
isa, DIPLOMA--AWARDED ON COMPLETION 
Send for FREE OUTLINE of TRAINING PROGRAM 


Nigtten Master Savesmansuip inst. 


Save UP 10 25% ON QUALITY 
™ BALL-BEARING WHEELS 


Ha Mie whee ral moothy and sacs, ate 
eal ine, painted ‘red; 
“giana at 
cee qa 
mir order in today! 


Guarantee 


BILT-RITE WHEEL COMPANY 


520 East Missouri Ave. Dept. 72 Kansas City 6, Missouri 


Plan Your Future in Fast Growing 


1 Can Train You at Home 

For a Fascinating Money 

Making Career in RADIO 
and TELEVISION 


Not in two decades has such 
an opportunity been available 
as is now presented to the am- 
bitious, forward looking man 
to get into a giant new indus- 
try of the future, at the start 
of its growth 
den of radio, has just started to 

grow, Now ts the time to get the training that can equip you 


for a bright, successful career in tnis world’s fas! Sie Senin gris once. dey, 
Industry. Such an opportunity may not come a Manne ies prediciea 
Ifestime, My 2-way’ method of training, lesson instruction lhe one one 
PLUS actual practice has been planned te Milaslia the nex 


MORE THOROUGHLY 
MAKE YOUR MOVE NOW! 


is the time to get the training that 
elp prepare you for success in 

But be sure that you 
ye best training available, for your 
success may well be measured by 
ity of the taining you get 


‘hewn below 


Practice 


Sample TV Lesson and 56-page 
Book which explains my 2-way 
method of training, actual practice 
PLUS lesson instruction. 

Sending 

turning point 


this book has marked thé 
e lives of many moll 


p You owe it to yourself to find out abgill 
MORE THOR-| | HCR.T.. training. Mail below cougaal 
QUGHLY, FASTER.| TODAY! 


You k 
‘ait Ki 
After performing hun- 
dreds Of tests and ex- 
periments, you then 
Eonstruct the 6-tube, 4 
band ‘super-heterodyne 
receiver Mt 
the parts I send’ you 1 
thus, you have. TWO H 
Valuable pieces of . H. MANSFIELD, Pres., Dept, 0-25 ' 
baulipment Hollywood Redie ond Television intitute 
BY West Sith Shy Lot Angeles 14, Coliternio, U.S.A. 1 
APPROVED Send me your FREE book, "Your Opportunities in Ro ! 
FOR ond Elacirenics," which eapteies your a-wey home 1 


method. Also the FREE Somple Television Lesson 


VETERANS No Solesman Will ‘Coll 
Check Coupon 


It © veteran of World Wor't 


Please print or write plainly yeur nome ond eddvess 


HOLLYWOOD RADIO & TELEVISION INSTITUTE 


010 West 6th 51., Los Angeles 14, California, U.S.A. 
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EARN MORE tn 
DRAFTING 


STEADY 
EMPLOYMENT 
° 
(MORE OPPORTUNITIES 
FOR PROMOTION 


bait 
S 


‘Here I a 


ZA, 


ind T bent the 
JTiaf testo and fou 


a draftsman, 
for that Free 


draftsmen 


Broject 
‘with ma 
tion’ a 


LEARN IN SPARE TIME—AT HOME 


(or at the College In Chicago) 


leasant home study every week—that’ 
present job, All the tools 


rs of CTC, progress preps 
‘TUlckly for Rood positions in Industry 


FREE INFORMATION—SEND COUPON 


— To prove to you how easy it Is to learn 
STE Drafting’ av home by “wre Cleage. ‘tach 
RS Bretnod we will sond y60 this PEE TRIAL 

EESSON) CeSSON ‘No'charee for this lessons now'or | 
later, nil ut and mall coupon, oF sed 


eerry 


TENTS’ 


AND TRADE saanas 
¢.A.SNOW CO. 


REGISTERED PATENT ATTORNEYS 


246 saw BUILDING, 


FREE 

BOOK 
Write today for FREE book,"*THE LAW-TRAINED 
MAN," “which shows how to learn law for 
business and the bar easily in spare time at 
home through the famous Blackstone professional 
Jaw course compiled by 60 expert law authorities 
including law college deans, professors, lawyers 
and Supreme Court judges. We furnish all 
Recessary instruction material including big, 18- 
volume Modern American Law library cited by 
the courts of last resort as "M.A.L.”” Many 
successful attorneys among our graduates, LLB. 
degree conferred. Moderate tuition; low monthly 


terms, Money-back Agreement. Write today. 


BLACKSTONE COLLEGE OF LAW 
225 N. Michigan Ave., Dept. 122, Chicago 1, Ill. 
‘A Correspondence Institution Founded in 1890 
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INVENTORS: 
4 


Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure and also on the matter of trade- 
mark registration, upon request from 
you, and this will be without any ob- 
ligation on your part. 


PATRICK D. BEAVERS 

(Fermarty RANDOLPH & BEAVERS) 
Registered Patent Attorney 

937 Columbian Building, Washington 1, 


D. 


TRADE MARKS 
+ | GUSTAVE MILLER 


PS WARNER BLOG. 
WASHINGTON 4, 0. C- 
roduc 


HELP” oe 


INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N.W., Washington 6, D. C., 


) FOR INVENTORS 


Hundreds of , ma 
have requested our 
in locating marke 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. S. Patent records. Without 
Obligation, write for information explaining the steps you 
should take to secure a patent. 


JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D, C. 


INVENTORS 


IF YOU WISH TO PROTECT YOUR INVEN- 

TION, You should take steps to protect it 

by a U.S. Patent. Write me for 
“Record of Invention” form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 35th FLOOR, 20C, 


NEW YORK CITY 


pe HERE ARE THE ANSWERS 


Audels Electric Library gives thousands 
of answers to your electrical problems. 
Every Electrician, Engineer, Mechanic, 
Maintenance Man and Student should 
Know about these very helpful books. 


The 12 volumes contain 9500 clear, 
simplified illustrations of the Theories 


jion, Operation and Maintenance. 
Valuable for y Reference or 
Home Study. Price only $1.50 a vol- 
ume, sold separately. 


Audels Electric Library is trulya pro- 
gressive home study course 
eal Electricity. Devot 3 

di its easy reading 
tieal working knowledge of 


Written in plain oy 


picsiach 6NTION} 
a 


7 MAIL THs, COUPON, TODAY 
AS A REFERENCE LIBRARY it is 
valuable. The Quick Finder Index helps af AUDEL, PUBLISHERS 


ee oe cc he Mlcd thee, M49 West 23rd St., New York 10, N.Y. 


‘and 
ve esiied, sand sa only 6 3, 
If not O.K., return the book to 
you owe us nothing. When we recel 
your payment for the first book, we 
tend you the second book. 
REMEMBER: You can Start Yo 
Subscription with Any Number_y 
‘Any Time. Not a 
until you get the books. 
ration to buy unless satisfied. 


AUDEL, PUBLISHERS, 49 WEST 


23rd ST., NEW YORK 10, N.Y. 
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YOUR PROFIT 


on 3 Easy-to-Make Items 


Head Noises? 
Hard of Hearing? 


with WEW 
Try this simple 
\ LIQUID Home Treatment | 
} PLASTIC Many people have written 
us that our home treatment 
| brought them blessed relief 


from the miseries of Hard of | 
Hearing and Head Noises due 
to catarch of the head, Many 
were past 70! For proof of 
these amazing results, write us 
WE today, Nothing to wear. 
Treatment used right in 


sow vou Alt Se ee 
~ 


YYES, now it is possible 
Me make the items THE ELMO CO. 


shown, right at home, to sell at 
a profit of $28.50. Such profit is 
possible because of high eye- 
appeal and low materials-cost. 
Think of making gorgeous, glam- 
orous, IN-DEMAND articies at a 
Brofit of over 1000% above cost! 
at's_possible with the new 
liquid Plastic known as Castolite. 
The articles shown are only a few 
of the many valuable things 
you can make with this mate- 
rial. Amateurs get profession- 
al results. We tell you how to 
make these things and many 
more besides. 


BIG NEW BOOK 
Gets You Started 


Send at once for this new book, 
combining a manual of step-by: 
Step instructions. with a modern, 
tested 6-Point Success Plan tor 
having a Profitable plastics. busi 


mn 


fess of your own, Do like Joho 
Zack of Chatham, NN. J, former Prepare in spare time. Practical basio 


ining. Long-established school. Send for free 
“Opportunities in Modern Photography” and 
particulars. Sent postage prepaid. No obi 
AMERICAN SCHOOL OF PHOTO! 
1218 3. Michigan Avenue, Dept. 1362 


things “T “made "sta handsome 

Prot, Therefore i have one ino 

gocceed like” Gladys Smnih of 

ae cogs Sk | 

Fagus ned tok cee eo Sot 

ee oa leading department “wore.” The ROCKET PERFORMANCE anres 
— ‘sted jk 


"| Designed to give 


inote 


to sell 
anything to sell before in my life 


NEW SUCCESS PLAN 


With the Cascolite Success, Plan pees 
you quickly learn how to make the vt 


things thar sell fast; how to make | 
‘ your business self-advertising ; how ‘Order Today 
fo get stores, novelty shops, even ony $9.75 


Commercial photo studios to, han: call 
dlie'your Tine. All che methods and = mee 
Wwhatto-make-suggestions. are ex 

Dlained in this big, interesting fact: 
ful plastics book: Worlds of fun, 
big extra profits are within reach. 
To get off to. 2 quick, sure start, 
et this new book at once. ‘Send | [free tem tr oer 7.2 tay Angas 3, coterie 
Se today’ For ‘your copy of WA | eens Wane 

‘Way to Success.” 


The CASTOLITE CO. 


Dept. B-2, Woodstock, III. 
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YOU CAN GET 


RADIO-TELEVISION TRAINING SCHOOL 
5100 SO. VERMONT AVE, LOS ANGELES 37, CALI. U.S.A. 
ESTABLISHED 1922 — 27 YEARS AGO 
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can 
Ee ee 


acquire 
NIGHTS AT HOME! 


LA LL.B. DEGREE 


LaSalle's famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 

thousands to master Law sur- 
spare hours at home, for busi- 
ness and professional advancement. 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whol 
basic field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instr ‘you learn by doing—ban- 
dling legal problems—not by memorizing rules. 

Send for two FREE 48-page booklets, “Law 
Training for Leadership,” and “Evidence,” 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 
are winning rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 

‘A Correspondence Institution 
Dept. 283-L Chicago 5, 
Send me your two FREE booklets described above, 


without obligation. 
Name. 


ange. 


City, Zome & State. 


Want a NEW Lease on Life? 


GET IT NOW! Read Hal Falyey’s book: Here's 
formula to enrich daily living. Scientific, sound . 
immensely practical . . . teaches you quickly’ to 
reach new highs in personal power 


Hal Falvey writes well. 


He can, But between 
the lines is more. 


You feel his bubbling enthusiasm 
the energy anyone has locked 


— up, and can use... with the TEN 
an SECOND formula! For a new gri 
ons 


to solve old problems get this book. 
96 pgs, cloth bound. 


SEND NO MONEY. Pay postman 
$1 plus COD. Or remit: sent ppd. 
Guaranteed to help you NOW=to- 
day, tomorrow! Nothing like it. If 
48 hours don't bring you greatly 

tying progress, send back. Full 
id. 


rel 
WILCOX AND FOLLETT, 1255 5. Waboth Ave. 


Dept. 26, Chicoge 
1 | enclose $1, send ped. 


Send Hal Falvey’s book. 1 COD 


Nome 
Ad 
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ATOMIZED POWER 


FOR yous CAR! 


AeMab 
Automatic GASOLINE INJECTOR 


UICKER STARTING 
REATER MILEAGE 
‘ASTER ACCELERATION 
ESS CARBON 
Qvickly ond Fosly Instolled @ LONGER MOTOR LIFE 
SOLD ON AN ABSOLUTE MONEY BACK GUARANTEE 
Complete Wlestatd sep ty.sep instructions inated 


EAPORT CORPORATION 


= Make hr WIN RADIO! 


n Interesting Details 


Fun, interest and education in making your 
‘Own ‘simple, ‘tubeless,, batteryless crystal 
Fadio, Send 38¢ for ; 


Youmey _ faulag sae oe Compas ik 

eR Boe 
succenet mt ake agi at Wh 
BABiG.”  ghanee Sears, ete 


ALLEN RADIO, Dept. 132, Clinton, Mo. 


MOVIE 
PROJECTION 
THEATRE MANAGEMENT 


pare time, Pree Catalog 
THEATRE INSTITUTE, 385 Weshingten St, Elm 


NEW! 


! SENSATIONAL DEVICE 
ENABLES ANYONE TO TES T 


FREE SAMPLE KIT! 


(Clark Optieal Co.. Dest. A-136, 1148 W. Chicago Ave., Chicago 22, II, 


@ No SIR! -ATLAS 
Didn't it take a long Makes Muscles Grow 
time to get th those muscles? 


Will You Let 
Me PROVE 


1 Can Make 
YOU a New Man? 


LET ME START SHOWING RESULTS FOR YOU 


For quick results 
! reecramana 


or youn sou are, with. When 
a prevent DavicalYelop Jour 


CHARLES ATLAS, pept. 12, 
NY. 


FREE BOOK gig: bulky vir an bir must 


“Everlasting Meaith tee sour free book, “se 


What’s My Secret? ~—- 


‘That's the ticket! (tease print ‘or Write pinay) * 
the 


Adress... 


‘Jou oo gadgets we con 
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Yan cag bay 2 S30 golaniece Tor aT 
REMEMBER THIS coneerous te’ gop less it you want 
ed matched tires WE HEPESY Consider" 


How to Write 


Short Stories, Mysteries, Articles 


For Part-Time or Full-Time Income, 
Learn at Home. Free Lesson Shows How 
AVE you ever had an urge to write? Have 
HINGE or friends nad interesting experiences 

ie. places, hodbies. sports, 

‘that might make 

les for general mag~ 


Bditors, are 
than ever, a 

money. Many 
Ing small but welcome cheeks for material that may. be 
turned out quickly once you acquire the technique. And 
now it’s easier to learn than you may Imagine, through 
Palmer's unique method of tralhing——for not Just one feld 
of writing, but for all: Fiction, Article, Radio. Endorsed by 
famous authorsincludins Rupert Hughes. Gertrude ather~ 
ton, ‘Katharine Newlin Burt, A.B. Van Vogt, and by hun- 

‘of successful graduates, 


to Big Magazines 
iaying the Palmer course, I've been able to sell to 
Tite, American, esquire, Meader’s Dig 
nes, It's the fest course anywhere.”-—Keith Monroe 
Sapte Monica, Call! 

‘You pet practieal writing assignments to do at home. saving 
tue: effortand monies. Your work Is individually bandied by 
PFPIREE sample lesson 
of Writing Salabie Stor 
‘earn xtra incame orm fotietime 
fateers Be independent “wore, where,” when FOR 

iow Fou please, Send today: Palmer instituve 
‘of Authorahip. Since 1917 Desk U-20. 1680 N. | VETERANS 
Sycamore. Hollywood 8. Ci 


free book. "The Art 


WALKIE TALKIES $2.99 oF 


POCKET SIZE__/—ELECTRONIC VOICE POWERED. 


WASH YOUR CAR minutes: 


EH 95,48 founra meas unas ane ro PLASURE 


UT 
Wnoows vorenes poate Ee 
| oS: ‘NO COLD, WET HANDS! 


= = 
rues eats $6.95 


5 ron Wstigrantisracy iow oaRanrcED 
{WINSLOW MFC. CO., Dept. P, 1428 Balfour, Detroit 30, Mich 
an gable BYOB AY A 


| RERZESEAT 
rays si 
Geen 
wepren cewece or Ean evarE re 


Genuine EE 8 Portable Telephones 
Telephone Wire - Equipment 


$21.50) Now. $17.50 90. 


Lf chy. Aen wore ofall ages, 
BRAND NEW ECE 
PL 


eink’ 2 ir f 


888 F 


Hag peee eet ic 88h 


Ee 


dice peets 


SIMPLE, EASY TO USE 


Magic liquid takes only 2 minutes to re- 
produce any snapshot You have onto sta 
Honery. ‘handkerchiefs. ties, scarfs 

Use ‘saine pleture over and ‘over a 
you wish. Won't wach off: Won't hurt neg: 
ative or fabric it's used on. Personalize 
Your belongings! An ideal ‘itt, Complete 
Dutiit enoush to transfer 100 photos—only 
$1'95 “post paid. Sent COD. for $2.23 


TIFFANY’‘S 
| 2128 MONTROSE LA, CHICAGO 18, ILL. 


ay 


SEND CHECK OR 
MONEY ORDER 


(0. Box 1896+ 
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ep until you bulld a com 
uperheteroayne Receiver, Tt is 


YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER! 
‘You will use this professional instru 
ment to locate trouble or make 
You will be proud to 
own this valuable equipment. Com- 

plete with test leads. 


SIGNAL GENERATOR 


‘You construct 
the'Transitron 
Signal Gener= 
) tor shown 


dio frequency) carrier 
{audio frequency) 


iq Youbuid 
several 
TR. Ri 


ceivers, one 
of which, = 4- 
tube set, is shown 


Ve 


here, You learn construction, align- 


ike receiver tests, and do 


Get Complete Training. Yo 


Business of Your 
Radio Manufacturing, 5: 
Broadcasting T 
"Television Manul 


Sales, Service 
Laboratories: Installation, Mainte- 
‘lance of Electronic Equipment, 
abicettolysis. Call Sy 
rages: Auto Radio Sales, Service 
Rune Systems and Telephone Cost 
(Gasies: Ou Wel and Driling 
ompanies; Engineering Firms 
‘Theatre Bound Systems Police Radio 
‘And scores of other good jobs 


with AP and RF Amplifiers 
Producing beat frequencies 
Calibrating oscillators, 
iments with diode, grid-bias 
foak and infinite impedance detect 
Practical experience in receiver trouble 


Experiments with audio oscillators 
Advanced trouble-shooting 
‘and many, many others 


Complete Training by Practical 
Resident Trade School, Est.1905 


The same highly trained faculty, in- 
struction materials and methods ‘used 
here in our large, modern re: 
school, are adapted to your t1 
fn your own home. Shop Method Home 
‘Training has been proved by hundreds 
of successful graduat 


You. NATIONAL S 
LEARN BY LOS ANGELES 37, CALIF. « EST. 1905) 
DOING FIND OUT NOW . 
You receive | Notionel Schools, Dept. PS-2 
special Iabora- 4000 South Figueroa Street 
tory.expert- | Los Angeles 37, California 


Send me your FREE 


fo show 
wtobulld | the sample lesson of 


how to build 
with your own 
ands various 


iu Receive and Keep All Tubes, 


Equipment, Parts and Lessons. No Extra Charges. 


You will find all lessons easy to under= 
re iilustrated 


step-by-step examples that you work 
out yourself. Every piece of the eqlup- 
ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all parts of the Superhetero~ 
dyne, tube manual, radio dictionary, 
and complete, modern Television texts. 
‘All parts are’ standard equipment. 


With our practical ri 
Method Home ‘Training, 
your spare time, You 
Time, 


neighbors’ radios 
pliances, etc., for 
Derience. Many Ni 
fil or part of their training with 
time earnings! 


—) For quick action, 


APPROVED | mail coupon 
FOR todey elt 
eaNETERANS! | tush you fll ne 


1 formation. 


CHOOLS 


~ MAIL COUPON TODAY 


Mail in envelope 
te on 


‘book “Your Future in Radio" 
your course. I understand no 


experimental 
Units such as 
those shown at 
left, and how 
to conduct 
many tests. 


| 
| 
| 
| inom wil eall'on me 
| 
I 
I 


_ — 
Gi Check Here if Veteran of World War it 


NE STATE. 
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Advertising Machine 


and ILLUSTRATES 


¢ Post Cards 


how thousands of business 
fe, are boostiny 
spite of conditions—with 
‘and illustrated ina few 
post cards — with amazing 
MASTER. Your “today” 


jov'nt 
CARDM: 


New FALSE PLATE 


for OLD 
IN 24 HOURS 


art 


seme NO, MONEY & ee 


How to Make Rar wit 
< Simple Cartoons’ 


LASALLE Extension University Dearborn St. 
Narespondenesnsttton Debt. n-2e2,Cslcags 3 - 


or WE wit 
Tube Given With Each Tie 
EVERYONE TAKE. 10%. DISCOUNT 
ON ALL Times 


wrer. Enormous demand. 
Seiten aight aaa YAT ONCE for FREE saranien. 
Madison /Ave., Dept. F-5, New York 10,N. 


38 POPULAR SciENCE 


STANDARD 834 N. Broad St., Philadelphia 30, Pa. 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL + GLENDALE1, CALIFORNIA 


Work hard for 7 months © 
«+ethen LOAF the rest of the year! 


AMAZING Underground 
SPRINKLER SYSTEM - 
Retails for ONLY... $4gs5o 


SWEEPING SALESMEN INTO THE BIGGEST MONEY 
OF THEIR LIVES! “GOLD MINE” FOR DISTRIBUTORS! 


© prospect's 
fol 


wide sensation — poured spectacular 
Profits into the laps of salesmen every- 
where, This year—riht befor 

This year, the NEW, Improved EVER- eyer—you can show 


prospect's 
‘exactly how 


SPRAY is going to make last year's is Eversprey Underground 5 e 
earnings look like small change! Be: Syucem ie going to work whe Bit coches ar La genplan 


this yeur, we offer Salesmen TWO stalled in but lasen! 
ular order getters until now un 

heard of ia the history of Direct Selling. 
1, A COMPLETE DEMONSTRATOR 

‘you carry right in your pocket. 


smooth, velvety green texture of my lawn, I never 
saw anything like Everspeay in all my lif 

‘And R. C. Freeman, Chicago, 
how EVERSPKAY keeps our lawn in ¢ 
tion all season long. Best of all, 1 don't have 10 
‘waste hours of time sprinkling with 


takes 2 speck of pride in his Lawn wil 
‘want to install an Everspray a8 quick as 
can bedelivered wo his door! 


CUSTOMER INSTALLS IN FEW HOURS without damage to lawn! 


ie 
shut 


Now,forthefrsttimeinhistory,any because Everspray drains 


‘Up to 1000 SQ, FEET WATERED: = 
ty Pon." HDS 


How to get an 
EVERSPRAY 
for your own use 
If you want an vers 
pry foe your own 
about Special User: 
‘Agent Plan that shows 
hhow youcan get aco 


EVERHOT PRODUCTS CO. 


(Everspray Division) 
2001 Carroll Avenue, Dept. 7-8, 


EVERSPRAY you've got your 


Chicago 12, Ilinois 


home owner—anywhere—can get 
an Underground Sprinkler System 
at a price he can afford. Now his 
lawn can be sprinkled like a mil- 
lion-dollar estate. And look! Ever 
spray is all solid brass and copper. 
Nothing to rust or wear out. No 
pipe fitting to do. No plumber's 
bills to pay. No repairs. No inspec- 
tion. No maiotenance. No freezing 


ler ever snvemued 
3 Exeripray jst 
yea Sales 


thing is FREE. No charge 
ious Send mame today. 


iesjom remeron 


cof your "Jacke Pot 
epporuntty to make 


automatically—every time it 
‘off. No wonder home owners by 
the thousands are rushing to buy 
Evecspray 

No wonder Ray J. Eckenrode 
says: "EVERSPRAY works like a 
charm. On the strength of this 
installation, a neighbor asked 
me to purchase the same layout 
for him.” 
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Do you want 


- to go to College? 
.- or to enter a Profession? 


(Such on Accounting, Architecture, Nursing, Dentistry, 
Teaching, Social Work, Oxteopathy, Beauly” Caltare 
Gptometry, Embalming, Chiropody, Law, Medicine, ete.) 


..or get an Office Po: 


sou practically MUST 
Jd 


permite 

follegs, pre-professional examinations 
inrd exis furnished. Dipton 

iy completed. Single, subjects 

American School, Chleago, est. 18 

tore, Finish your hgh ‘school ‘education 


it desired. ‘Low tuition. easy 
adarsed by. ‘cdaca 
WW. Write TODAY? 


. 
rigeration 
Ais Training 


Nome, 


foe 


CREATIVE MODEL MAKER 


“Special NOW 
= 


40) rorutak scieNce 


New MODELS 
EASIER TO PLAY 


Find out about these sensational 
new Conn Band Instruments. 
Many ‘wonderful, exclusive fer 


You'll advance faster and take more 
Pride in’ genuine Conn—-made by 
A The wor get manfacre: Seo 
Your dealer or write us for fee liter: 

a ‘ature, Mention instrument, Conn Band 
rument Division, ©. G. Conn Ltd 

‘Conn Building, Elhart, Tadlana, 


Dentists, Easy practical way to learn meci 

Salndentistry at home la-spare time. FULL 

& AND MATERIALS IN- 

Low ‘tuition. Easy 

money makin Bro” 
Fesion that is not affected by the machine age. 

M<cCARRIE SCHOOL of Mechanical Dentistry 
207 M. Broad St. Philadetonin, 


HOMESITES $300 sn 


In California's lovellest Garden Spot. on scenic shores of 
beautiful joy future independence with exc 

tent. soll, Wonderful fishing, ‘hunting, boating, 
dathing, ‘ete. Grow fruits, veyetables, poultry. Pertect tem- 
perate climate, Congenial community. Finest investment. 


Free literature, 
RICHARD S, OTTO 
Dept. PS 


Rupture +o. Ended 


Jeg straps, no elastic, no plasters, No pressure 
‘on hips or spine. Flexo-pad. Entirely different. 
Endorsed by doctors, mechanics, clerks. Very 
light: INEXPENSIVE. ‘GUARANTEED. Write for 

‘SMITH MANUFACTURING COMPANY 
EST'D 1893 Dept. PS, Preston, Ont. Can, 


E TRIAL b Sala « 

REE ¥ non must 
Ysesaras 
vere me 


Install it 
YOURSELF 


Fastin Pick-UP, 
Set. NOW. test them tm your car AT OUR. EXPENSE, 
Check mileage and engine’ performance. If satisfied (as 
A MULLIN other ‘uncrs are) send $1.50 per needle 
& cvl-cars take 2}. If not entirely satiefiod—Just return 
them—PAIR ENOUGH? Send card city MAKE 
Sivcar and carburetor, SEND NO MONEY—1 

You Buy—pay POSTMAN NOTHING. 


NATIONAL AUTOMOTIVE RESEARCH CO. 


Get into the 


OPPORTUNITY FIELD OF ELECTRICITY 


For many, years Electricity has been a most vital factor in 
Induntey. Thin area Held lit continue fo” arom and become 
more Important. Thousands of trained Electrical men will be 
heeded: Why be satished with ano future” Job? Prepare for 
2\Good job with a real future in Electricity. 


Thousandsof Coynetrained 
men. in good jobs or in 

business of their own in 
lectricity and Radio-Tel 
jon, make real mon 


while others putter along. 
Yes, you ean get ready for Good 
Paya Big: Future—-by training 

COWNE here ia Chicago. Here 


Not“Home-Study” 
Wedonot teach by mail. All 
nelven a oar Great train 


ose of uit 
af ys red. part-time 

due with Wing ex: 
‘at Coyne, we'll help 


You work on real equipment —do 

‘tual wiring and trolible-shoot- 
ing — get the practical-technical 
training you need. 


You're shown 
how t3 do type 
teal jobs by 


Xt ANE 
owand why 
Of each Jo, 


NouDO practical 
job VOORSELF 


ALSO TRAINING IN 


RADIO-TELEVISION 


NEW OPPORTUNITY BIEED 


The fast-growing field of T 
the new development in the Radio 
field offers unlimited opportunities to- 
ne offers a separate course 
tion, Testi 


fully Illustrated book on 
each course, and we'll send 
you the one you want, of 


both, without obligation 
Mail coupon—TODAY. 
B. W. COOKE. President, 
COYNE ELECTRICAL & 
RADIO SCHOOL. 5005. 
Paulina St., Chicago 12, 
IIL. Dept. 20-734. 


Send FREE, the book checked below, and de- 
tails of your taining ofler: This docs mut obligate 
fhe and ho salesman will call, 


CELECTRICITY [ RADIO-TELEVISION 


NAME. 


ADDRESS... 


city. STATE... .0sc0e 
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SSYOU STUDY at HOME 


e With An Educational Institution 


NN Tepe eaattectaat arinee rin, weve ees 
Bie Te Spattantiss NOW aneertsh ee 
Ere Sir ig 


ARTS and SCIENCES 


losophy: Education: Letters; Public Health: 
rudence: Psychology: Sociology: Physics: Chem= 
istry: Geology: Political Science: Theology: Business and Com 
Merce; Accounting; Mathematics: Statistics: Agriculture, 


ENGINEERING 


i |. Automooile, 
It's EASY #f you o Hefrigeration, and Air Conditioning Engineering. 
CEI Simplified 


\dee 18 Hornbrook 
‘also in Commercial 


NINE 
Dire y 

Jousin esses) 
fiuse the bust 


you can run 
at home for as little as 


ds copy 


APPROVED FOR TRAINING UNDER “G.1. BILL OF RIGHTS: 


Foraotinen Alt ale 
ice ro ern’ drag advettae asi 
ctropiaiing, metailsing baby shoes and other heepnakes: 


Caen LEARN 


A All described with list of equipment needed at prices as low: 
De er op ps 
WATCHMAKING Ware’ Bec C1512 ars Ars Dopt R32, Chas 78, 
We and REPAIRING = ————— 


AAS 
GOSPEL ASS Have as your goal a 


STORE OF YOUR OWN 
ctical training 


‘of Graduation, 
Schoo! of Watchmaking. 


INTEREST You? 
TT's cosy possbte to corn $400 to 
{2009'mnth raring ANGogA RBA 
SSeexpecence required. Wot brings $9 
Prony morketsa vere TooA” for FREE 
INFORMATION PRICES © WHERE to SELL. 


In California—intensive, 


LEARN 
MEAT CUTTING 


STREET. 
cry. 2 
ve 


42 Porutar science 


NOW! i NOW! ao Edition of Famous Manual 


“MAKES Ary/AUTO REPAIR JOB 


/ wT NEW! 


Now You Can Repair 
ALL 1949 MODELS—As Well 
As Any Car Built Since 1935! 


418 NEW 


‘95 MORE Pages! N 
795 B16 Poges in All! 2100 in Allt 141 NEW 
More Chopterst More Foci!) @ Pictures on Hydramatic Drive! 


TRY BOOK FOR A WHOLE WEEK- FREE 


Retven and Pay Nothing if Not Sotistied! 


ERE it is!—the brand-new, revised, enlarged edition of MoToR’s 

‘Auto Repair Manual! Now you can “lick” any auto repair job on 

any car built since 1935—including all 1949 models! Just look up make, 
model, and job in quick index—and go to it. 


EVERYTHING YOU NEED TO KNOW TO REPAIR ANY CAR! 


795 BIG pages; 2100 “how-to-do- win more prestige, more money! 
it” pictures; 200 “quick-check” 
specifications, charts, and tables; 
over 200,000 facts’ make every 
operation a “snap”! Beginners will 
find in this giant book the most 


sion, step-by-step i 
‘show exactly WHAT 
{o do, HOW to do it. Used by 
U.S. Army, technical schools, 
thousands of auto service men: 


SEND NO MONEY 


Send no money. Enjoy this 
brand-new Book at our risk— 
for a full week, FREE! Test it 
Fight in your own 

shop. If book doesn’t 


perts will be amazed by 
the shortcuts they'll dis- 
cover. 


Win Prestige! Earn 
More Money! 


Factory engineers from 
to plant in Amer- 


coupon NOW’ to MoToR Book 
Dept., Desk 2C, 250 West 
Procedures. Now 55th St, New York 19, N. ¥. 


I this wealth 


150 Official Shop Manu- 
“boiled dow: 

* terms in one handy 

‘book! Now you can tackle 

jobs you wouldn't think of 

trying before. And yt 


Same FREE Offer on 


MoToR’ 's TRUCK MANUAL 


EVERY Job on EVERY truck made from 
06 tara toast “00 pictures #82 pages. 00 
fs All types Gasoline Engines, ruck Diese 
elmans, Puel ‘Systems. Governors. Lari 
Hon, tention, Starters, Clutches, Axles, Brakes, 
etey ete: 

‘ALSO covers many buses, tractors, contractor 
and-road building equipment, statioasry power 
fmachinery. Check bos {a coupon. 


| 
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Make 100% to 150% Profit! 


BLOCK MACH ME 


‘CAPACITY 1000 BLOCKS POR DAT 


only $199 js, 


DEPT. 85 © 307 HUNTER ST. @ GLOUCESTER, W. J 


12th Edition tor | 


EXAMINATION | 
SEND NO MONEY 


Learn to draw plans, estimate. be a live-wire builder. do re: 
contracting. These 9 practical, profusely iHustrated 

‘that wit help you, et more work and 
Masonry, concrete forms, carpentry. steel 
tion, plumbing. heating. paint 

her subjects, Store than 4000 | 


BETTER JOBS—BETTER PAY Up-to-pate 


© building boom is in full 
re needed. Big. op= 
yen for ‘MEN WHO 
Supply quick. eas 
ily"understood training and handy. perma 
ent reference Information that helps salve 
Mutlaing ‘problems 
Coupon Brings Nin 


EDITION 


Big Books For Examination 


AM rorutar science 


| SEND FOR FREE 


Your Own Business 


IN TAILORING! 


GET SAMPLE SUITS— 
NO MONEY NEEDED 


Men! Her 


san amazing business 
in spare time without 
Tnvestment, taking orders fornation~ 
ally-known big-value suits and 
overcoats at low prices. Everything 
you need supplied, including oppor= 
tunity Co get aample suits to wearand 
show! No experience needed. Age 
makes no differes 

today withletter about 


more than 150 beautiful actual fabric samples, 
styles, ete. It’s absolutely FREE! Act now! 


PIONEER TAILORING CO., Dept. B-1120 
Congress & Throop Sts., Chicago 7, Illinols 


Crilives  ‘aaxenarire haste 
Lngineering 


Practical training in these ble pay 
Listitute 


trades covers overhauling, trouble- 
shooting, installation, maintenance 


method prepares you, 
A Lime, follows with, 
‘ive G21. approved 


Founded 19; Fall information FREE! Write today 


2525 Sate he, Dap. 2, Ccge 14 1 
HE-MAN MUSCLES in‘oncy 6 "** iar 
OR YOUR MONEY BACK! 
ith Dan Lurie Sib barbell iP ht 
‘change Order todas tt $8.08 


DAN LURIE BARBELL CO. 


1729 82. Rockaway P'kwy, B'Rlyn 12, N.Y. 


TRI-STATE COLLEGE 


x civil 
and ‘Telev, ring;’ Bus,’ Adm. 
DEGREE IN : 
Acct. Visit campus, see well equipped 
27 MONTHS jabs. Low cost, Prep. courses, Pe 
Founded 1884 sonalized instruction, Grade, success- 
WORLD-WIDE ful. Enter March, June, Sept., Jan. Catalog. 
ENROLLMENT '520 College Ave., Angola, Ind. 


Is Your Job 


DEPRESSION PROOF? 


Can you lose employment because of depression, business fail- 
ure or old age? Learn watchmaking, the mechanical profes- 
sion called ““depression-proof for trained men" by impartial 
national authorities. Old age brings increased respect rather 
than insecurity, Scudy veteran training approved courses in 
‘watch and clock repair, jewelry engraving, chronograph re- 
pair at the world’s largest, best-equipped watchmaking school. 

16:PAGE INFORMATION PACKET 


WESTERN PENNSYLVANIA 
HOROLOGICAL INSTITUTE 


WORLD'S LARGEST WATCHMAKING ScHOOL 


Desk 39, Chomber of Commerce Bldg,, Pittsburgh, Pe, 


our martelgdey simple. lessons 
ic! 


‘The progress T have made ts thei 
ing Tin "on ‘Leswn. Seren at 
Cossing off “Little Buttercup” tke 


1 besitated fore sending for your 
perience Thad ‘with a course by 
ar from another ‘company. Tam 
playing pieces now Tnever dreamed 
eval plas after galy: two months 
ht, Prichard, Ala. 


Actual pupils? names on request 
Pictures by professional models 


‘The lessons are s0 simple that anyone 
Understand ther 


by mote in a little 


‘OU think it's diMcult to learn mu- 
sic? That's what thousands of others 


have thought! Just like you, they 
long to play some instrument—the 
Plano, violin, guitar, saxophone or 
other favorites, But they denied them- 


selves the pleasure — because they 
thought it took months and years of 
tedious study to learn. 


Learn in Spare Time at Home 


‘And then they made an amazing 
giscovery! They learned about a won- 
derful way to learn music at home 
Without’ a’ private, ‘teacher — without 
tedious. study and in a surprisingly 
short time, They wrote to the U.. 
School of Music for the facts about 
this remarkable short-cut method. 
And the facts opened 

their eyes! "They were 
amazed to find how easy 
it was to learn, 

The result? Over 850. 
000 men and women have 
studied music at home 
this simple, A-B-C way. 
Now. all over the world. | “tom: 
enthusiastic music-lovers | ture 
are enjoying the thrilling | 
satisfaction of creating 


Piane 
Gultar 
Aim 


good time, popularity 
and profit. 1 


Costs Only Few Cents 
© Day 
And. that's what 
can'do. right how. Get 
the proof that you, too, 
can ‘learn to. play’ your 
favorite instrument — 
quickly, easily, in spare 


T have learned to play 
re thas month. T 
for ay 

City, Me 


U, §. SCHOOL, OF MUSIC, 
| ig Brunswick Braj 


I am doterested 4 

Spaced fee 
ears Mt 

Rumple. (Instrument ruppiled when needed, cash oF credit.) 


ease priany 


same way, *D, K'G., Wausau, Wise 
time at home for only a few cents 
a day. Never mind if you have no 


musical knowledge, training or talent, 
Just read the fascinating booklet and 
Print ‘and Picture sample that fully 
Explain all about the famous 
School method. Instruments supplied 
when needed, cash or credit, If inter- 
ested tear out the coupon now, before 
you turg the 
page, U.8, Schoo! 
of Music, 82 
Brunswick Bld; 
New York 10, 
Y¥, (62nd year) 


teach muse 
Pi fr by. numbers 
i teach eit 10 

Htandatd notes, 


‘New York 10, N.Y. 


‘musle study, particularly in the instrument 
Please send. me, your fee (iustrated. buokiet 
ie at Home your free Pint and” Pe 


Sarophone 
‘Trumpet, Corn 


Have su 
Instriment. 


SAVE %—STICK COUPON ON PENNY POSTCARD 
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‘Mufllers—All Ford, Chev., Ply 
Alll Buick, Pont., Olds,, Chrys. 


Dodge, Hudson, KF, Pack 


V-8 and Mere. Duals 


-49 inl. 
(32-49 inel.) ea 


DURABILITY 


A SANDEE Sportone will outlast two ordinary mufflers ond 
Give More Power! More Speed! More Mileogel—plus @ tone 
volity unsurpassed. 

Please sh yn);—_____Prie__ 
Cor end Yeor Name 
Address. 


SANDEE MUFFLER CO. 5643 Corryne Pl. Culver City, Calif 


Ag roruiar science 


Bay State 
PRE-BILT BOAT KITS 


Holf Put together at the factory 


$ 59.50 

89.50 

129.50 

sBRacer” 109.50 


oily completed! Jt the thing to put your 
‘winternights to vie ond save real money. 


Write for circular and name of your nearest 
dealer, 


BAY STATE BOAT CO. 


10 MAIN ST., CAMBRIDGE, MASS. 


NATION'S 
Larcest 
EXCLUSIVE 
ELECTRICAL 
SCHOOL 


G.I. APPROVED 


PRACTICAL TRAINING 
NOT “HOME STUDY" 


Get 


MICHIGAN TECHNICAL INSTITUTE, Dept. P5-2 
2281 W. Fort $1., Detroit 16, Michigon 


LEARN TO WRITE 


Se 


WATCH REPAIRING 


be a master watchmaker! 
° Soren, The Tamant Bweesey 8 
Jou ‘euler 


asils. Our 


CHICAGO SCHOOL. OF WATCHMAKING 
Dept. 420, 1608 Milwaukee Avenue, Chieago 47, Tlinols 


WHICH OF THESE CfgAcestannity 
INTERESTS ove MOST? 


es 
ae 


Re 
Railway Training 
ofr 
rete 
‘Shop Management 

Too! Making 


rafting 
thet 

High School Course 
Machine Shop Operations 
Mechanical Engineeri°S 


. . . In Job Competition 
Where Do You Stand? 


Specialized Training Will Help You to 
GET AHEAD and STAY AHEAD! 


© Have you noticed that more and more the important, good-pay jobs are held by those 
who have had specialized training? Have you realized that Uncle Sam has turned out 
technically trained men by the thousands? Do you know that competition for jobs and 
promotions is strong now and will continue to grow stronger? Where do you stand now? 


Where will you stand two, three, five years from now? Can you keep up with job and 
promotion competition? 


For more than 50 years we have trained men, in spare time at home, for better jobs 
... higher pay ... brighter fu- 


E + STUDY TRAININ 

tures, We can do the same for RA EL 
you. Right now choose the job a / Take This First Easy Step 
you want and prepare for it. 2 


Or if you are in work you like 


ta a fy CHECK, CLIP AND MAIL COUPON NOW 
best, start training for quicker 


7 AMERICAN SCHOOL, Dept. G-246,Dr it 58th, Chi 37, 
promotion. Then check that CAN SCHOOL, Dolo 248 Dra Sh, Cheng 27. 
subject on coupon, add your CS ENGR Cy Accor CO Dratting and Desten 
name and address and mail it ee 


Sha Women 
at once and we will send full 


details on our training plan. 


a Menment 
Railway Training "ations 


Name 
Adress ooo 
Chicago 37 F city 


Occupation. 


Dept. G-246, Drexel at 58th Str 


= Age. 
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ORDER 
‘NOW SAVE UP TO 


and sve Tenaice 
ros 
wih 


ey ar eT 
ite OWELDER @CUTTER! | 


FOR 110-115 AC or DC » WELD: 
INSTRUCTIONS INCLUDED WAS $1 


‘The WaLDRITE Combination-teated and proved by nd tasers Saale 
Soveencoas at : 2 earn 
et ee ts enpeie he seeget npek eps Seer 
‘of only $12.00, No Gas— Ni SEND 
Ligh senied Liew sock, So Seasons 

fi ee Uaaie mia TAGS AC ob toler hy poses $12 pee poo 
ig. Usen landard welding and brazing mater (wt dibs} of send $13 and wre pay ose 
Wasene areeiereniacetr tn cmatiat: ch net gi fers sone 
Sine Holler or weding meal chek Sn WHORE Ya 1 a 

ie ree Pe Docks Hake ie Stet chatels Shanes SSS 
Cape Entel Ci ne 


2, 448 So. Hill St, Los Angeles 13, Calif. 


oy a hobby that’s fun! 


"paaal Get this picture-packed 
anv - 
von To book on Model Railroad- 


+ simple — this book wilt 
“how you ean have your 


money is needed. It's constructive — hobbyists from 
Ti to 70 spend absorbing hours with the world's fast= 


for | You 
Ruunority MODEL RAILROADER MAGAZINE, DEPT. 
1634, Milwaukee 2, Wis. 


CHRONOGRAPHS | r 
: SUBMARINE , WATCH 


7 jewel-runs Sunder water 


Water-Resistant Stainless Steel 
T Yr. Factory Guarantee ® Unbreakable Crystal 
Absolutely waterproof. Take a bath with it. Go swimming with it 
You can't Narm this fine watch, Spectait 15 Jewel watch with same 
features as above Only. $14.95 plus 10% fed. tax. Send $16-45, plu, 10%, fed, 
mine Tyear he p ches. Send cash, check, M-O. or C.0.D. saeetgne 


SEESO bias iSe"Ted TE LEONARD DIX CO., 1104 W. BURNSIDE, DEPT. PS-20, PORTLAND 9, OREGON 


4B POPULAR SCIENCE 


for only $5 


FOR THE COMPLETE TRAINING 


(while the present low-cost supply lasts) 


OPPORTUNITIES 


FREE 


WOroR 
Makes lea 
Speeds up" the’ "work! "See 
coupon. 


LEARN FAST...No Lessons to Wait for! 


TRAIN FOR GOOD PAY IN A FIELD THAT ISN'T CROWDED! 


Fepeuary 1950 49 


Owners are making 


BIG money 
x 


WITH A 
VERY SMALL 
INVESTMENT 


operating this 
FRANCHISED ROADSIDE STAND 


One of the greatest opportunities in America! A 
business you can start very little capital 


and make thousands of dollars if you follow 

our proved methods of stand building and operat- 
ing. A 28-page folder shows plans, testimonials 
sof other essential 


from owners... gives hundre 
facts. Send for your free copy! 


FREE folder on the franchised 
RICHardson refreshment stand 


Name— 
Address 
Place. 


Don't Envy The 
PLUMBER: Be One 


will tell you 
tof it, WINTER 


developed and ope 
ince 1023, 


Own Your Own 
BUSINESS 


Have your own 
business and. big 
profits with Tittle 
other than train. 
ing and a kit’ of 
tools 


JOUeY a 


BE A PLUMBER 32'weens 


Learn With Tools—Not Books 


Learn 
Leniwork 
Fending. ete, 
Master Plumbers. 


Over 7,000 Successful Plumbers 


Hueprint for plan 
inder Licensed 


ig 
ance, Hf you lke to 
fork’ with tools thls f6 you 
ity, Become a Plumber tn 
argest and only 
‘exclusively "to 
ite today for FREE 


shop. A’ Journey: 
man’ works for a 
Master. With this 
training journey. 
men can’ depend | plumbing. 
on high wages, Information, 


UNIVERSAL PLUMBING SCHOOL 


200 Holmes Kansas City, Mo. 


50 rorutar science 


6.5 HP 
lode! ZZR-6. 4 cycle, single 
le gorernor and bull 6 
Si65.00 
ORDER TODAY—LIMITED QUANTITY AVAILABLE 
Milwaukee 12, Wisconsin 
KKLUTCH forms a comfort cushion; holds dental plates so much 
teeth, Kutch lessens the constant fear Of 8 dropping. rocking 
‘mall you's generous tral Box O1P. Ine 


BRIGGS & STRATTON 
finder alr cooled. Develops 
to t Feduction Kear. 
New Low Price 
SEND MONEY ORDER OR CERTIFIED CHECK 
rmer and saugger that one can eat and talk with greater com- 
late. 25¢ and S0e at druggists... . If your drugeist hasn't 
KLUTCH CO., Box 5094-B, ELMIRA, N. Y. 


NEW GAS ENGINES 
GAS ENGINES 
Bib at 859 RPM Aion 

Suhel crate 

ues, 589°" 

J. J. TRUNDE 
KLUTCH holds them tighter 
fort nod sosertty: in tay cose altos. as well au wit eateral 

wrenie eoney om aubvtleten, Bui wend us 100 sd we Will 
ONEY: MEN::: FREE 


LASALLE Extension University, 417 So. Dearborn St. 
A Correspondence institution Dept. 4-283, Chicago 5, li. 


| Always Mention Popular Science 


when writing 


$200 GROSS IN MY FREE BOOK! MAIL COUPON 
FIRST WEEK! 


VON SCHRADER MFG. CO. 
217 PL, Racine, Wi 

‘Send at once (no obligation) your FREE booklet con- 
taining {nrormation about your Bistric Wag Washer and 
how I'can own my own Permanent, profitable business, 


Some Make More, Some 
yigless ... Start This Bus 
igtgness for YOUR OWN 


shampoo a few rugs or carpets. These customers 
fal their “triends and soon you should have an 
independent, ‘prosperous business. and you should 
beable to keep it growing. Send the coupon RIGHT 
NOW for booklet that explains everything. 

'R, Newlin reports, "I have averaged $173 eroas 


Others ‘report ‘gross trom $100 ber Every Machine Guaranteed 
‘Surely YOU. will wank to investigate a golden end Easy to Own 


opportunity. like that. You need not’ have any 
Sbecial skill or experience, but if'you are ambitious, You take no risk. These wonderful, fully guaran 
honest and courteous, we will help you to-start and feed _machines been used and endorsed by 
iucceed' In ‘YOUR OWN ‘money-making business !ATKest_ ote! 80 used by U. 8. Gove 
where net profits are high. ernment, Many Individuals 
fave built. up, successful 
No Shop Ne. ad Businesses’ that made. ble 


profits. Mail" the coupon 
Our Electric Rug Washer ci nd carpets TODAY. and we 

{ike new richt on the customer's floor. “This quick, 
thorough and highly efficient method removes dirt 
and Grime. thus” restoring the matural, fresh 
beauty of floor coverings. Anyone can Fun it, RUES 
And carpets are not harmed, 


AT ONC! 


| _marcouron ro Sit] SCHRADER MEG. CO. rill PL, RACINE E, WIS 


Intensive 32 weeks’ residence course in tunda- communications, power, manufacturing, busi- 
mentals of industrial electricalengineering, ness machines, soles, service. G.I. opproved. 
including radio and electronic: lab- 57th year. Enter March 6, Sept. 5. Catalog. 


oratory, shop work, drafting. Prepares for 7602 TAKOMA AVENU 
in WASHINGTON 12, D, . Ny 


ELECTRICAL SCHOOL  electricat technicion and engine 


LEARN MEAT CUTTING enicecin 


‘The steady, dependable trade of Meat Cutting taught easily, perience. Thousands of successful graduates. Send coupon 
quickly by improved HOME METHOD. National School, for PREE Bulletin NOW! 
established over 25 years, has organized its famous “Learn MAIL THIS COUPON TODAY FOR FREE BULLETIN 
By Doing” Classroom, Cutting room and Retail Market 
training system into sound, practical HOME STUDY form 

Now, by the miracle of this EXTENSION TRAINING 
you can prepare in Your Spare Time At Home, for a better 
job, bigger responsibilities or success and security in a store 
of your own. Remember, PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling— 
1 complete meat ‘education. For beginner or men with ex- 
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learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


aa 
In Our Chicago Shops 


AUTO MECHANICS WELDING—ARC and GAS 
DIESEL MECHANICS |] MACHINIST 
REFRIGERATION PIANO TUNING 
BODY-FENDER 
‘Above Approved For G. I.'s and Civilians 
a 


Also the following Home Study Courses 
plastic REFRIGERATION DIESEL 
t= CALL IN PERSON OR MAIL THIS AD TOm 


GREER SHOP TRAINING 
(Desk§E}) 460 South State St., Chicago 5, II. 


EARN MORE |. 
MONEY! % 


Personal Attendance 


Courses 
your own boss! Earn more 
ney! Learn photosraphy 
quickly. through ‘our unk 
ZEARN-BY-DOING met 
thuight by famous photo" aces 
at our Resident School. I 
dent Training b avai 


Home Study Course 
acthonspatked, thriing, peelitable career 
i 


s INDIVIDUALIZED. H 


NEW YORK INSTITUTE 
OF PHOTOGRAPHY 
10 West 33 Street, New York 1 
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New ARMY MINE DETECTOR 


ii sma 5Q6°4° 


rice th battery 
$17.50 without battery 
ening dipole rods operator 
le to increase the depth 
sensitivity. This unit comes complete 
with spare tubes, antenna dipole and_ 
reflector, and instructions manual, in 

t 9%" height x 284” 
th, Weight in 


operation is only 22 ibs. LESS 
tes. Power supply 
45 volt and one 6 volt 


Uses standard 
batteries, Original COST 
$364.00. Shipping weight 
appr. 80 Ibs. F.0.B, 


New York. No C.0.D.'s, 

Send Order to 
COLUMBO TRADING CO., INC. 

303 CANAL ST. DEPT. P, NEW YORK 13, W, Y. 


LL SEND YOU A FINE SUIT 
|AND START YOU IN BUSINESS 


77 

Gat. Your madesorenancs alk wheat 
Z cost taking orders from friends at direct: 
Feomefacey paces Pact big cosas 


sion on all orders, Get splendid demon. 
Stration ‘outht and tested plans FREE, 
Work trom home or office, {ull of sparc 


time. Top men make up t9 $12,000 In a 
year. Famous 37-year-old firm, Write 


BUSINESS MANAGER 
Dept. PS, Box 23, Cincinnati 6, Ohio 


ARMY BUNK BEDS 


pouste 
DECK 


SHACKELFORD'S, Dept. 70, 332 E. 31st St., Kansas City 8, Me. 


“PLASTICS 


FABRICATING MANUAL AND CATALOGUE 
a fascinating and profitable hobby. Just out—our lat- 
Tells you how to work with Plastics 

des ‘all needed 


HOUSE OF PLASTICS 
8648 Linwood Avenue Dept. MO-2 Detroit 6, Michigan 


"Tune pianosin30 days 


No musical knowledge needed. Plano tuners in reat de- 
i" Lane font training hy experts. ‘evolutionary. new 

ds" ive true pis 
tools, (record player Af meede 
if Pull training tn plano nepal 


REE a Matty anes 


Vc DIRECTION SIGNA 


| rq Flashes Your Turns 
4 7 


Electrically 


No more winter window crank 


Tights’ to mount for most 
ly eperatins 
mie rantral. lever 


Shvaenitim ‘eases Speelty Wish. 


wrlte't 
MONEY BACK GUARANTEE 


BUILD YOUR OWN ELECTRIC 
MOWER AND SAVE $$$$ 


FREE 
PARTS 


PANY. 


MOWER PARTS CO! 
Ralston, Nebr. 


Box PS. 50 


‘Learn Locksmithing and 
‘Experts tn Your Spare 


New Thrills for Model 
Railroaders! 


TaN Hundreds of new ideas that 
% \_will save you money and make 
roading more fun 
4 Shows how to lay 
how to make 
automatic signal systems, cul- 
verts, roundhouses, tunnels, 
switches and other modern railroad equipment. 
It's easy to follow the clear, simple instruc- 
tions and diagrams in this new book. Shows 
how to make freight cars, baggage cars, pull- 
mans and day coaches. In addition, there are 
complete instructions and blueprints for build- 
ing a Pennsylvania R. R. type locomotive. 


SEND NO MONEY 

Just write for your copy of MODEL RAIL- 
WAYS today, and pay he postman only $2.49 
plus a few cents postage on delivery. If you 
refer to remit now we pay postage. Money 
ack if not satisfied. ‘Address 

POPULAR SCIENCE MONTHLY—Dept. 250 

353 Fourth A New York 10, N. Y. 
EE 


your own 


Be Your OWN BOSS 
In Building Field 


Stake your claim now to a money-making 
future—get started in a good, respectable, 
solid business of your own as a floor surfac- 
ing contractor! 

This is not difficul——no schooling—no 
experience needed. Sanders are easy to 
‘operate—and you can start making money the 
first day your machines arrive! Earnings of 
$25 and ores day are not uncommon! Hun- 
dreds of prospects everywhere in your com- 
munity—new and old homes. Original invest 
ment small —no large overhead—you need 
no elaborate offices, workshop, storeroom or 
heavy trucking equipment. Many men operate 
from their own homes and use regular pas- 
senger car {o transport equipment from job 

job. Pleasant indoor work—steady year 
‘round-a real opportunity to MAKE MONEY 
and be your own boss! Send for "money- 
making” booklet entitled “Opportunities in 
Floor Surfacing"—use coupon and en- 
close 25c in coin or stamps to cover 
handling. 


FLOOR MACHINES 
PORTABLE TOOLS 


-an Flo 


Surfacing Machine } 


1 Cos, 532 80. St. Chait 5 
1 Enclosed fing 25¢ in 3 
I for booklet 
Surfacing 
| my own floor sanding b 
V Neme— 
1 1 
1 Seeee¢____$_____________—_____— | 
Gis Sti erereretst 
(iy === 
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er .-[ FINANCING PROFITS) 
Foul 
POLICIES z | 
COSTS Favors} | 


Become an 


ACCOUNTANT- 


Expert Bookkeeper—C. P. A. 


‘The demand for skilled accountants—men who really 
note their business—is increasing. National and state 
legislation is requiring of business much more in the 
way of Auditing, Cost Accounting, Business Law, 
Organization, Management, Finance. Men who prove 
their qualifications in this important field are pro- 
‘moted to responsible executive positions. 


Free Book—"Accountancy, the Profession that Peys” 


Knowledge of bookkeeping unnecessary. We train you 
from ground up, or according to your individual 
needs. Low cost. easy terms. 

Send name and address on the lines below for free 
48-page book describing. the LaSalle ‘accountancy 
traning and the opportunities in this highly profitable 


eld. 
LASAL EXTENSION univensiry 
417 S. Dearborn St., Dept. 283-H, Chicago, Ill, 


Can a Man MY Age Become a 


HOTEL EXECUTIVE! 


Even Though He Has No Previous Hotel Experience? 
Would you like t step into a well-paid position as 
Hotel, Club, Restaurant or Inn Manager, Purchasing 
Agent, Social Director, or Assistant Manager? Would 
you like to look forward happily to the future? The suc- 
cess of Lewis zraduates from 18 (0 50 PROVES you can 
have no experience in hotel work. 


Harry E. Roorbach, Veteran, 


Step Into a Well-Paid Hotel Position 
FREE Book Gives Fascinating Facts 
Our FREE Book, unity,” explains how 
you can qualify for ion at home, in leisure 
time; tells how you are registered FREE of extra cost in the 
Lewis National Placement Service, Moat important, it shows 
how you can be a Lewis Certified Employee—certified to "make 
ood” when placed in a position. Mail the coupon NOW! 

“aved for Veterans Training 
Training Sehoot 
2724, Washington 7. D. C. 
‘Your Itig Opportunits 


Lewis Hot 


Sead me the Pree took, 


without ob- + 
id position & 


Till” “nah 


2G cei ire “vlinibie 
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LEATHER FLYING HELMET 


NO HOOKS, TUBES OR HOLES 


it ie 5.49 49 


NAVY PHONES 


D—NO BATTERIES 


\GRAND-HAWTHORNE. SURPLUS 


‘Se rang, Depts S20, Portiana. Greren 


Trained Men Get the Better 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 


ATLANTA MOTIVE TRADES INSTITUTE 
mummy Veterans ast chest @ 1 Training. a 


RADI ENGINEERING 


Television, FM, Broadcasting, 

Servicing, Electronics, Aviation, 
Marine & Police Radio taught thoroughly. 72 wee 
Engineering course equivalent to 3 years’ college radio 
work. Approved Veteran Training, Catalog upon request. 


VALPARAISO TECHNICAL INSTITUTE 
Dept. soa Valparaiso, I 


A REAL SURE-FIRE SELLER! 
pats AND THIEVES BEWARE! 


+ 
igen Tl 
runt today, 

Dopt. D-502 


Hagen Supaty Corp. 


>. Put Your Future in Your Qwn Hands 
)Be an ARTIS T 


HERE'S THE AMAZING WAY WE TEACH YOU STEP 
BY STEP TO DRAW AT HOME IN SPARE TIME 


TWO BIG ART OUTFITS GIVEN J, NROLL Now for 


HS, As soon as you enroll, Mocan ieee el rr DI 
) you the first af the TWO © 


extra cost. 
Read What These Graduates Say: 


ctical, 
yal art Jobs in 
magazine pub 


E WITH THE 


1©50 miles to the gallon 
brakes — hand 

©8 HP motorcycle engine throttle control 

POWELL MANUFACTURING COMPANY 


DEPT. PS-250)_@ COMPTON, CALIF. 


We furnish complete equipment and sup ‘Be independent, be Your own BOSS OF pave 
plies. Learnat home or in our modera,{riendly the way to a high’ pay Job with experience 
APPROVED school in MISSOURI Get into this 


Write for descriptive lite 
today. No obligation 
THE AURORA SCHOOL OF PHOTO-ENGRAVING, 


BLDG. AURORA, MO. 


HIGHEST ROYALTIES and CASH 
FOR YOUR INVENTIONS 


Write for FREE booklet without obligation 


UNIVERSAL MARKETING CO. 
354 S, SPRING ST. (Suite Cc) 


LOS ANGELES 13, CALIF. 
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TRAVEL for 
af LE SAM 


Fas $3,450 Year 


Prepare NOW For 


VETERANS GET 
SPECIAL PREFERENCE 
Many examinations 
expected soon 

City Mail Carriers 
City Postoffice Clerks 
Stenographers-Typists 
‘Messengers, 
Liquor Inspectors. 


/ERANKLIN 
INSTITUTE 


vA 


HIGH PAY © SECURITY 
When You 


LEARN A TRADE 


Got ready for a well-paid, hfetime job 
or » business of your own in one of 
these FIVE ESSENTIAL TRADES. 
Complete training under expert in- 
Structors. with practical 

prepares you to step 
job with a f 
BLectRICITY: 
fd Industral 
PLUMBING: Every Passe cutee ond 
on to complete instalation Be print 


level training tn general 


be aod Architectural Drafting. 


Approved For Veteran's Trai 


NATIONAL TRADE SCHOOL 
DEPT.C + 2610 Grand + Kansas City 8, Mo. 


‘Without obligation to me please send full mformation 
fon the courte checked. 


oe 
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Fistula May Often 
Result From Piles 


FREE BOOK—Gives Facts On Associated 
Ailments 


fey 


ae 
Ss |asscess] 


i | ee 
‘ated 40-page book on Fistula, Rectal 
‘ctal and colon disorders is 
Write today—a card will 
249, 911 E, Line 


Thornton & Minor 
Kansas City 3, Mo, 


Lean CARPENTRY 
BRICK LAYING 


37 SCHOOL OF BUILDING TRADES, Dep P52 


MAKE MONEY IN 
PANDSCAPING 


th "el ald el Many” Gpnoreunitien 
proved "ior Veterans. Send for 
| ]BBGR 


NATIONAL LANDSCAPE, INSTITUTE 
310 Se. Robertson Dept. PS-2 Los Angeles 40, Calif. 


FREE! 


Make money. Know how to break and 
feain Normes."Wruse Hr 


SEND 
FOR THIS 


OF HORSEMANSHI 
Pleasant Hi, 


ASSOCIATED SPECIALTIES, 10660 Gratiot, Detroit 13, Mich, 


Safeguard Your Health.. 
FLEX-a-FOAM Dust Masks 


New Featherweight Flex-a-Foam Dust Mask 
small as 1/2000 


design easy toclean. With 
ble pure latex filters $2.00 pp. - order now | 


om 


WRITE 120 WORDS. 
PER MINUTE 


Age No Obstacle 
Famous Speedwiiting system. 
No signs: No symbols: 

Chines, Uses ABC's 


LEARNS. SPEEOWRITING. | 


sbeakers, 
5, vatudents 
00. 


a5 a few cents worth 
of materials 
IN 
Pave BRINGS YOU Tota 
Seccesestad Msslaess me Vout 
GQowa' tore Nelo Fil Huge Demana| 76 COURS | 


«No Experience Is Necessary | 


The very low cost will surprise you 
27th YEAR 
Write for Free Booklet to 


EVERYTHING COMPLETE 


you get oll 


big pay pontoons ot 
of their owe in Ex 
World-wide without caps 
abroad. Write today for Pree Book. 5 
‘Over night. The Mallinger Cou, 418-AM 


“14K GOLD PLATED RRR 
CHRONOGRAPH WRIST. WATCH 'Fezeu 


‘Sweep Second Hand: Precision Work- 
fanshipr Rugged Shock-resistant 
case; Hadium ‘hands and numerals. 


DEMAND. 


ACT NOW | 


ECES 


DASHBOARDS 
on 


Plastic or ony 
iP Surface 


toe angeles 15, call. 
Please rush me all the details! 


480 LEXINGTON AVE. 
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Yes, More Brilliant 


; 
-.'. Than a Diamond! 

1 No Other Gem Like It! 
roy New Disses 


OOK STITCH 


ESN SPECIAL QEFER! 
( (rattan 


“aad 
a 

‘Bend cu or ope order. 

Yaten Mia. “Go, GiI-K Main Sty Lake Geneva, Wloco 


gan tea ‘alan 


axing inqge of America's high indus. 
scasouabie, but year round 

eld or trained nad exerieared me 

h basic spare time Nowe study course 

| iyusolla oundation I'geu have tite 


speed equipme 
parts and accessories for all cars, 
trucks, New, used, rebuilt! We have 
that hard to get part! Completely il- 
lustrated, jam-packed with bargains 


FITS ALL CARS 


Griffin reavycut 
LEATHER PROJECTS * 


‘Over 100 KITS in every kind of 
Tooling and Caving Lett 2 
Snly Top Gade Lathes 
or do the coring. You Soe 
tooling. carving, stmping, the 
ponchingend sembling. 


Zao 
oN 


Ges 
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exciing! WILD WEST MINIATURES 


10% discount on orders of $10 o 


SiGe Riconae evS 

J.J. ANTHONY 4 
TODAY'S BIGGEST PREFAB BOATBUY rer 
i $39.50 | PLANNERS 


- fe 


Ne OF sPane 
bw w MAKE 
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SEWING 
MACHINE 


COMPLETE KIT ONLY 


SUL75 outa 


DIESEL MECHANICS NEEDED 
BIG PAY ... GOOD FUTURE 


350 pages of mystl 
fying, easy-to-do 


tricks and fusions, 
O Veteran iustrations. 
$1.00 now for 


Resident Training () Home Study () talog, credited on 


your first $5.00 purchase, 


NATIONAL MAGIC CO. 
119 S. State St. 


0 3, mi. 


RAISE HAMSTERS 


The mew. wonder animals from Syria. 

‘C/ Often called Toy Bears. Delightful pets. 
Everyone wants them. Laboratories need 

> thousands. Clean, odorless. “Raise any- 
where. A profitable and interesting hobby 

business. We furnish breeders and instruc 

ns. Write today for free book. 

GULF HAMSTERY, 1540 BASIL ST., MOBILE, ALA. 


| JEWELER'S SCREW DRIVERS 
@ Jewelers Screw Drivers. A must for every SET 
obyist and’ made 


CORTINAPHONE 
makes it FUN to Learn 


French-Spanish | 
GERMAN - ITALIAN 


1G OPPORTUNITIES and 
SOBs avait Amerians he 
ta foreign ogee, 
fpent by gort and 
ry in Boraper Lain’ Aner: 
ive! boon , 
Only 15 Minutes a Day Listen to 
Speak FRENC NISH, German this Record! 
eitaian ike a mite? CORTINAPHONE METHOD, famous for 67 
rs etches you~BY LISTENING to CORTINA RE- 
CORB INGS. tht inyour own home, related 


Sent on 5 Days Approval 


THOUSANDS have learned a second language this | 
ick, easy way for PLEASURE and BUSINESS! FREE | 


age book describes this famous method: tells how Free for Asth ma 
fan try it at home for 5 days, NO COST IF NOT 
LIGHTED. Send for free book NOW! 


52.00 59. sath 2 


ft If you suffer with attacks of Asthma and choke and 
NYT BAGUETTE | esp for breach, if restful sleep is dificule because of 
NPT eM MME TOME | che struggle to breathe, don’t fail to send at once to the 


, | Frontier Asthma Company for a FREE trial of the 
| | FRONTIER ASTHMA MEDICINE, a preparation for 

temporary symptomatic relief of paroxysms of Bron- 
| | chial Asthma. No matter where you live or whether you 
| | have faith in any medicine under the sun, send today 
| | for this free trial. Ir will cost you nothing. 
| 
4 


Toonrina acagemy. 


O Malian 


[Satis 
Address. 

Hl pclae Fronrier Astuma Co. 381-D_ FRONTIER BLDG. 

LL) Bem hee R yee mee.virmat 5 | 462 Niscaxa Sr. Burrato 1, N. Y. 
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ARTISTS 


Display Advertisin 
Employee Publications 
Fashion Design 
Fashion Illustration 
Folder Design 

Free Lance Art Work 


‘Advertising Agencies 
Book tllustrating 
Booklet Design 
Calendar Illustration 
Catalog Design 
Direct Mail Design 


Now is the time to get started in 
money-making art jobs. Exciting 
work. Big future, in many fields. 


If you like to draw or paint, find out 
FREE if you have money-making art 
talent. Take the famous free Art 
Talent Test, developed by one of the 
world’s greatest art schools. It’s an 
interesting test you take alone, at 
home. No fee. No obligation. 


IN ALL THESE FIELDS! 


DO YOU HAVE VALUABLE ART TALENT? 


NEEDED 


Greeting Card Design Portrait Art 

Hand Lettering Poster Illustration 
Magazine Illustrating Retail Stores 
Moving Picture Art Television Art 
Newspaper Cartooning Textile Design 
Package Design Wallpaper Design 


Find out if you have art talent by 
taking this easy test. You've nothing 
to lose—everything to gain. Tear out 


Train for one of these Big Fields in the 
Largest & Best Equipped School of its Kind 


] NIN‘ 
(AND BLOCKING 


Write for Free 

G. |. APPROVED Booklet Today 

CHICAGO SCHOOL OF SHOE REBUILDING 
ch 


124 E. 26th Street Dpt. PS-2 cage 16, Iineis 


Tells How You Can Learn to 
won) FREEY MOUNT, 
NI 1 ON! 
ofirg COO" _ABIRDS! 
Zh y 


earn At Home 


st tr arate 
ps 


WK. W. SCHOOL OF TAXIDERMY, 2662 Elwood Bidg., Omaha 2, Web. 


WITH A 


Cars and Trucks START 


Stewart-Warner Z/ecfric Fuel Pump 


i engine as soon as you switch on the 
- aie ee 
pi De zou Sane 


FREE—Illustrated Booklet on request 
‘Stewart-Warner Corp., Dept. K20 
1840 Diversey Pkwy., Chicago 14, TIL 
Please send rnex Illustrated Booklet 
bn the dependable new Stewart- 
warner Electric Fuel Pumps. 


Nave —$<$—$—$—$___——— 
a 
city Zone... State 
(Fer cars (For Frucks 
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The New 
MOTOR TUNE-UP 
MANUAL (__,, 


Gives you ALL the informa- 
tion you need in order to 
understand THOROUGHLY 
the modern automobile en- 
gine and how to keep it in 
top running order. 


eal Instruction 


Explains all electrical and engine prin- 
ciples; the function of EVERY part in 
Eateries, ignition system,  diseibutor, 
spark plugs, fuel and accelerator pumps, 
Garburecor, choke system, valves, powe 
fet, Bearings, manilold, Cooling’ syatem, 
Sater motor, generator, voltage’ reEu: 
intor, ete. Shows. step by ‘sep how to 
fir cach part make ive meter readings te¥ 
are accurate, locae all types of rouble, incl tune-up jobs, 
‘ake all adjustments. Pull information 

oon fuels included 190 diog. it 


[ET ON area me me ey 


Tee sein Co, 6 Fit Ar, Hew York 1 


Please send me Motor Tune-Up Manual on approval 1 
J ri ster cemic $3550 crreten the book 10 i. I 


I Signed.... 
W Addcess. 


Dan ne ee el 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 1 ake $10 to $20 in 
A tingle uy lving selentifie Swedish ibd. Hydro Thereby 


fara large full ts 
hele own oties, 


"g'to'4 months. Stany’ com 
Chats) atom Charis & Bectlet FEE 


Knroll now nd we will Include, at no exten cout, 

Pit yourselt to help. meet 
‘Sclentife Swedish ‘Massage 
‘nce for complete deta 
3 ‘Wicstrated Booklet, 


Devt. 0708. 
Plone send me F Anatomy Charts, 22-page 

Bookiet and complete details on Home Training 

Name Age 

ai 

cy. son State 
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CONSTIPATION 


Is Too Often Serious 


FREE BOOK—Explains Relation to 
Rectal-Colon Troubles 


Colitis, rectal troubles an fare often asso- 
gigi! togctner. Write torlny—m poxtent Wil Wf 
E copy of an uptotheminite  100-pnge iustrate 
book on these and aswociated ailments, Siccleary. Clinic 
hd Hospital, 211 Elme Blvi., Excelsior Springs, Mo. 


ENORMOUS PROFITS {ASTING sa 
eG 


“OUT OF PAWN" WATCHES BGA 
ae, 


TOM WILKINSON MUFFLER CO. fr.'Warne. two, 


ACCORDION MART 


Offers Outstanding Bargains 


rerronaitzed HOUSE, LAWN MARKERS 


‘heck To0aY CRAFTPLANS “tint: unises hie” 


‘Model 300 
—the result of 48 yeors experience—Catolog free! 


THE FATE-ROOT-HEATH CO. ¢ 


YEW WaT ELECTRIFY 


TREADLE SEWING 
MACHINES 


Torrifiel_ Amaring! Changes 


RETAILS FOR 
$1695 
You Pay 


per doy! 
And Brant's back you 


BRANT SEWING MACHINE CO. 
Department AW-1, Cincinnati 10, Ohio 
Ruth motor kit C.0.0. I'll poy $11.75 plus postove. 


VIENE 17 (1S — 
the all-new IDEAL LAWNMOWER 


SHARPENER 


‘A complete lawnmower shop in one machine 


Here it is, after four years of re- 
search and development, the co 
letely new Ideal Lawnmower 
Sharpener. Designed and built to sharpen post-war 
and pre-war hand and power lawnmowers with 
precision and speed, the New Ideal Sharpener in- 
cludes a tapered-cup grinding wheel for sharpen- 
ing bed knives and a “lapping-in” reconditioner 
as standard equipment. Power mowers need not be 
dis-assembled, engines and handles remain in place 
during sharpening. Chain hoists or ro} 
needed to support heavy mowers, the 
ports the entire weight of the mower 
rugged cast-iron frame. The Ideal Sharpener is a 
complete lawnmower shop all in one 
for the Ideal Catal ibing the 
300 Ideal Lawnmo und the other 
machines 
serviceman, 


DEPT. F-4 PLYMOUTH, OHIO 


Cimoumeing 


the NEW MYERS 


For 
SHALLOW 
‘AND DEEP 
WELLS 


Sets new 
standards for pump engineering 


Every mechanically minded man will ap- 
preciate the advanced engineering of the 
new Myers “HN” Series Ejecto Water S: 

tem. You can study its many innovations 
in a free booklet now available—see for 
ourself why this latest Myers quality- 
Built system sets new standards for pump 
performance. Mail coupon today for de- 
tailed literature on all Myers Ejecto and 


Reciprocating Types. 


E. MYERS & BRO. CO. 
R81, Ashlond, Ol 
ayttem booklet: 
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Here's How CREI Prepares You for 
Professional Career with Industry-Recognized 
Training in a Minimum of Time 


TELEVISION 


RADIO - ELECTRONICS ENGINEERING 


raduates of CREI residence school are preferred 
hy industry because of thelr éraint 

his recognition is the reason that CREI m 

juickly find good jobs. With 23 years of practi 

teaching experience in tliese hushly vechnical felds, 

REL Offers an outstanding faculty, modern and 
Caplets laboratories shoperand eauipenent 


N nts “are attepted tiice ‘monthly and each 

may advance as rapidly as he i The basic 
fe with one sperialived cours an average 
months to comple 


Install a 


MILES PER GALLON 
& MOTOR TUNE-UP-GAUGE 


* NEW 
x ACCURATE 
* GUARANTEED 


Fits all cars—permanent. 
Checks spark _plugs—checks 
carburetor and 31 other mo- 
tor adjustments. Registers 
miles per gallon at every 
speed. 

Simple to read—Dial in 4 
colors. No holes to drill 


Complete instructions fur- 
ished, 
MONEY BACK GUARANTEE 785 | 
GALE HALL ENGINEERING, INC. 
Boston—18—Mass. 


anyone can install in 1 min- j 
me, 
2%," in diameter. 
SEND FOR YOURS TODAY— 
WORLD'S LARGEST MFR. OF AUTO GAUGES 
G4 rorutae science 


TI]|Be a DETECTIV! VE 


‘A CHALLENGE FROM WASHINGTON, D. ye: 
Help Stop Crime! Train at home. Earn big 
‘Rating tralning course trom the XA- 
by former US GOVT. AGENT and NAVAL IN- 
{GENCE Officer exposes actual metho 
Is. Write for FREE BOOK. State ane. 
1001. 


Washington 18, B. 6. 


FREE—Amazing Book on 


RHEUMATISM, “ARTHRITIS 


ins on dicomferss of Rhazmation, 
RITIS, NEURITIS, SCIATICA. of 
\GO, send today for the FREE Book. It re im: 
portant facts about why drugs and medicine ive only tem 
porary relief without removing causes. Explains fully a. proven, 
specialized system of treatment that may save you years of 
iseress. No obligation. Write for this FREE Book today! 


BALL CLINIC, Dept. 36, Excelsior Springs, Mo. 


100::. MODEL POSES 


GORGEOUS PROFESSIONAL MODELS 
1H 100 POSES ON "16MM FILM! 


ig re apni iw or prac data. $1 
SOG BENEFIT CORP... Dept. -22 
Shot wenent werect " aittmore 24, ma. 


cut all hardware, paint, ete, Send for 
dels as low as $20.05, freight included, 
TAFT MARINE WOODCRAFT 

Dept. “R," 636 39th Ave. N.E. Minneapolis 21, Minn. 


<nsc'NATivg ART HOBBY Offers you a New 
Way to turn. YOUR SPARE TIME INTO. MONEY 


YOU CAN MAKE THESE AND HUNDREDS OF OTHER BEAUTIFUL ART 
WITHOUT PREVIOUS EXPERIENCE OR ARTISTIC TRAINING 


rocess enables you MAKE YOUR OWN MOLDS /ro 
ire or other Object of Art... then Make Hundreds of Faithful 
beng let start tie fani- 
hobby for nly 


ayment 
Soinge ene bh Plastiboaod FU 


‘old in quantity where 
uenbiremeenn! peg eae sfcoortl bain 
gift departmentsand di ercolors, fet 


are big. For just afewcents’ Eicgize! 
an bring ie corsa corered in Your 
i kines thor cea ine 


IK of INSTRUCTION 


re 
SLIT and you 

ie “8, ‘i acatpua: 

raetion Honk ONLY 


Fuderstand that if tam not eompictely sated atte Fs 
{Ing it Tmay return it and you will refund my #100 


oat s 
eiieat at te 
tine’ Baird 


a Z 
WARNER ELECTRIC CO. b2.7c* 


TUBE BENDING 


AND 
NEON SIGN 
FABRICATION 


worden 4 TRAIN FOR THE TOP JOBS 
over $1.00 3 for 1.79 IN A GROWING INDUSTRY! 


AMAZING eed Properly trained men go to the top in America’s 


fast-growing neon sign and fluorescent lighting in- 
dustries. Here is a field in which earnings of $2.00 to 
n Breen $3.00 per hour are commonplace among competent 
fan, ‘strongly. sewn: workmen 


Put yourself in line for these top-paying jobs by 
training at the one school that prepares you for them. 
Thorough, practical craining. at GALT. is ose 
yan outstanding staff of instructors with modern 
SHIRT & PANTS TOGETHER. professional equipment. To date, no! one G.LT. 


Blue oF Ton, Send shirt neck site, wa graduate bas failed to qualify Jor or bold a bigh pay. 
we or tan ing ol 
COVERALLS "5 S28 mconrenee, $149 "Write today for complete information about out 
Send No Money! 


non-technical courses, approved for all G.l. training 

a and excellent for many physically handicapped men. 
ve_name, State whether veteran or non-veteran information is 
desired. No correspondence courses are offeres 


post Or ser d c ua Ke 
‘Mail Your Order Tedey! 
GENERAL INDUSTRIAL 
YOUNG DISTRIBUTING CO. 
Dept. W (2605 Elmhurst Detroit 4, Mich. TRAINING INSTITUTE 
DESK 5 STEUBENVILLE, OHIO 
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THOUSANDS BUILD AT /2 THE PRICE 


M ane 
ol 
PRAMS) ~~ 


p Ro ene 5 =— 


1270 16 Fr 


ods 


INBOARDS & 
CABIN CRUISERS, 


For Fishing, Racing or 
Cruising 16 TO 23 FT. 


AMAZING PROFITS 


rsmon Mogerins 
New York 13, N.Y, 


115 Werth St 


5 ATAL 
-MAK-IT PRODUCTS eee 


5S YEAR WRITTEN GUARANTEE 


iii CUROHOSRAPE 


Our Price 
Now Only 


ORIGINAL PRICE $59 
INCABLOC filcrfcreo 
NT 


66 rorutar science 


‘790 Broad St., Newark, N.J. 


Wi REPAIR YOUR OWN 
BAND SAW BLADES with the 
ERWOOD Electro Le feed fazer 


i=4 The ERWOOD Company 
215 Woodstock, Crystal Loker Minvts 


GILBERT & COMPANY 
840 West Ivy, San Diego, Colifomia 


[NERVOUS STOMACH 


ALLIMIN relieves distressing symptoms of “nervous 
‘stomach”—belching, bloating and colic due to gas in stom- 
ach and intestines. ALLIMIN has been clinically tested 
by doctors and found highly effective. ALLIMIN is the 
world’s largest selling garlic tablet. At all drugstores. 


ALLIMIN Garlic Tablets 


‘matt? HOIST & , WINC WINCH 


tele. Ne eae! 
UNITED AUTO. PARTS, INC. 
Kansas City, Mo. 


1901 Troost 


A FASCINATING ... MONEY-MAKING 
art career can be yours 


America’s 12 Most Famous Artists Show You How! 


eter Helck 

Austin Briggs 
Harold von Schmidt 
John Atherton 
Fred ludekens 
Albert Dome 


we 3-DIMENSIONAL PICTURES 
ITH YOUR OWN 35MM CAI 


ee an . 


oe 473 


ADVERTISING DISPLAYS, INC. Covington. Ky. 


If you like to draw—then act now to meet the coast-to- 
coast demand for artists. Famous artists show you their 
studio methods ond short cuts to prepare you to be an 
ilustrator, advertising and fashion artist. Learn quickly, 
ot home in your spare time. Toke the first step now— 
write todey for big illustrated brochure about your 
ort career. I's free! 


FAMOUS ARTISTS COURSE 


Institute of Commercial Art, 
Dept. B-11, Westport, Conn, 


UA 1Y gd > Pees send book about Famous Ansnts Course, 


Nome —__Age___ 
Sweet 


City, Zone, State. 


Phone No. 


BELT SANDER™"°]0)-95| 


“a Stationary and Portable 


TY sda apps soda ar homeo shag op-Fnce Ut 
ody to 4 potion ~ Yn o 45". Sry elminum co 
rector Moy be powered by elec meter, lah, we 


oo Send fer hee cesar WOW! 


pt od 


Ugly BLACKHEADS 
OUT IN SECONDS 


[7 gt retuad iF not" detighted. 
SORRY. No 


Manufacturers of New 
Masonry Wall Unit 


CAVITEX is today’ 
fal, streamline: Yet with 
price appeal to override competition. 
tion in direct line with 
Dimen. 


‘masonry — color. 


lar standards, All the strength, 
safety and endurance of maronry 
atte 


ortunities 
Vision — Cavite: 


require no skilled labor. We supply compl 
‘equipment—cash or time. Hundreds of te 
tories open. Tie in with Cavite 
tide of biggest building cycle 
Write for full information at onc 


W. E. DUNN MFG. CO. 


410 W. 24th ST. HOLLAND, MICH. 
rearuary 1950 67 


AUTO] croc 


Re) 
BOOKS ON APPROVAL | jl —— 


(0 MONEY. Just mail the coupon 
‘complete sei of 4 Big, Thick Auto 
Buoks. 20th Edition. Over'2700 Pages! 
Whether you 


iE EXAMINATION OFFER: 
MAKE GooD MONEY Now 
Mot MANENT 308 


fi'densina. at bi 
hep you et and 


vooay 


Cs your's consulting privileges with 


Model_TX-9 Geiger 
only $79. Locates ium, thorium 
and all radioactive ores. Other models 
to fit your particular need, Write 


Counter costs 


Fun Sheed BOAT SPEEDOMETER | +} 


& Pat zt alot ner Pi 


YOO RELL OWARA 


BARBELLS 


Save Money—Buy the finest 


si foundry can 
0x426, Muskegon, Mich, sua bur low price Si 
= Lorene $10.80 Seod to-doy for our FREE Borbell Cotalog 
tay pes BUR BARBELL CO. 


tyndnvct 2, New Jersey 


ee dary 
‘lade 
ai 
se comel 
B21 MANUFACTURING CO. 


Dept. M_— Burlington, Wis. 


Résee REFRIGERATION =m 


aieeoe AIR CONDITIONING in: 


gy How CHEAP OIL BURNER 


WA FOR HEATING AND COOKING STOVES « FURNACES 


POWER Ly SaaS HITS, tan) & KITS Peree 


tom {FACTORY prices Lal 


Ly SaaS HITS, tan) 

‘DIRECT. TO. YOU 
America’s nest Lawn, Mowers and 
Eagy-te-Aueembie ite and Fats. 
TANGLE Mowers are quality: 
“built and, powered high. for 
fensy cutting and long wear. 


hottest fires known. LIFETIME GUAM: 


JANTER. $1.00 Bonus Offer for Testing. WRITE TODAY fer fu 


MWe will let you try it in your own SAVE MONEY 3 WAYS | fects, Free Pons, 
store or furnace for one month. Get yours for tntre- 1 Bey somtcte List,’ ond” LOW’ "Factory 
Gucing. Big profits Set Sheet faed 


it Price, 
2. Yor precision ullt'Ritw"and' Parte’ | TRIANGLE MFG. CO. 
gor plus: | Dept. S-a, Box. 


NORTHWEST MFG. CO. 731-B mils, 8. Dak 2 Eines mee | Perk est 


6B rorutas cciener 


Wholesale Exceptionally 
‘Good Used Tires 
Direct To You 


with 


Lifetime Tire Guarantee 
(10% discount on 2 or 
more tires if you send thit 
‘od with order! 
Tuse ‘DELIVERED. wiTH 
TIRE_AT NO EXTRA COST 
Far 15" or lb" Pansenger Tires 
Sofe—Our tires used on school buses and ambulances 
EXCEPTIONALLY GOOD TREAD—NO RECAPS 
Hod ond Seow Tres $6.37 
100-16 ..$6.79| 525-18 $ 6. one 
too.20 * 9-09 


700-15 * 5.79] 450-20 9.90/700-20 
50-17 "7.79 


750-16 _ 12-50 1000-20 


900 x AL $9.03_900 x1 


"Send check or money order with 


GOLD BOND TIRE CO., Dept. PS 24 
512 NORTH 1ST ST., RICHMOND, VA. 
"A gold bond written guarantee with every tire’ 


WATCHMAKING 


Be a Watchmaker—Be Independent 
Get, practical training at the only school In Chicago, accredited 
ye HorologealToatitute of America ang U.HLACA. 
Bay and Evening Clases—Approved for Vetere 
Witte today tor rw tntermation 
CHICAGO INSTITUTE OF WATCHMAKING 
6 tast Lake Street Dept, PS-2. Chicago, illinois 


Build your own JET ENGINE! 


Order these 


SEND FOR NEW HOME PLAN BOOKS 


Concrete Block Homes $1, Wood Frame $1 


‘Two brand new editions. one of trame homes. one of concrete 


lock homes. Both chock-full of the latest plans for modern iit= 
Ing. ineluding starter and garage homes. small homes. three 
Detiroom homes. Western ranch homes, thodern designs. Cape 
Gods, Best of wii you can order complete blue prints and specth-= 
fations at low additional cost for any pian in elther book. Order 
frame book 81 oF block book 81 of both $2. No COD, 


HOME BUILDING PLAN SERVICE 


2454-0 NE. SANDY PORTLAND 12, OREGON 


get it now- 


ALLIED’S 1950 TV « 
RADIO CATALOG! 


196 PAGES OF 
BIG VALUES 


EVERYTHING 
IN RADIO AT 
LOWEST PRICES 


Send for 
Radio’s Leading 
Buying Guide 


Save money on every radio 
need! Get the new 196-page 
1950 ALLIED Catalog, preferred 
and used by everyone in radio. 
See the world’s largest stocks 
of top-quality equipment, all 
at low, money-saving prices! 
Latest "TV releases, home r 
dios and radio-phonos, Ama- 
teur equipment, PA systems 
and High-Fidelity Sound, re- 
corders, test instrument: 
builders” kits—plus thousan 
of parts, tubes, tools, books 
and diagrams. Have all the ad- 
vantages of quick delivery, 
complete selections, big sav- 
ings and expert. personal help 
from the World’s Largest Ra- 
dio Supply House. Send today 

AMPLIFIERS, P.A. for your FREE copy ofthe 1950 
SYSTEMS, RECORDERS ALLIED Radio Buying Guide! 


” ALLIED RADIO 


ALLIED RADIO COR! 
833 W. Jackson Blvd., Dept. 7-8-0 
Chicoge 7, Illinois 

(Rush FREE 1950 ALLIED Catalog 


TELEVISION AND 


SERVICE SUPPLIES 
BUILDERS’ SUPPLIES 


AMATEUR GEAR 


<a 


Name... 


| 
| 
{ 
| 
i 
\ 
| 
1 
Address... H 
| 


City 
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PAY RAISING 


GA 1950 KITS 


SHIP KITS. cost 
from $6 to $12.95 


GOODHEART- ‘WILLCOX co. 


COMET METAL PROD. CO., INC. Richmond Hill 18, N.Y. 


GEIGER COUNTERS 
tion. TREASURE 

‘other metals end miner 
highly sensitive. None fi 


27 MONTHS 
ENGINEERING 7 MONTHS 

Big Demand for Graduates 
AERONAUTICAL, CHEMICAL CIVIL, ELECTRICA 


‘and RADIO HERING’ (including 
Ieoaieas Ge youre 


Boy Bret rom Factory 
ct 
bs! INDEPENDENT IRON WORKS 


at Instruction. Th 

a laboratory” facilities 

physics fab. and modernized wind tunnel: Individual 
fred Inatradion eontaied 

na. Engineering preparatory courses. 

nd flan countries, Ente 

December.” Send ‘coupon for free 


! INDIANA TECHNICAL COLLEGE 
| 10 ington Souleverd 
| | Speed sees etn oe 25, np 
| | os 
Bers “ RIOR RUBBER COMPANY, Dept. S-3 


Address. 50 East 22nd Chicago 16, It. 


| aa (eonina aeisics 


FREE 
HOUSE 
CARPENTRY 


and Joinery 


HERE’S EVERYTHING YOU NEED 
TO LEARN THE MATCHLESS ART 
OF LEATHER CARVING — AT HOME 


g ‘Now carve your own beautiful bags, bill 
folds, ‘belts, moccasins, be 

eA | from boston at one-tent ¥ ve 
hupply everything: patterns, tools, leathers, 
itings, “instruction” books’ for. craftsmen, 
Turn hobby into a business. ‘Send. $1" for 

| big set patterns, or | 


Send Only 25¢ for New Catalog #103 DO IT YOURSELF 


AND SAVE MONEY! u 


Every step of carpentry in ané 

Pere ig Are] 
illustrated in this big, useful book. Shows 
you how forms for foundati 
ings, walls, steps, walks—How to build sill 
supporting posts and girders—How to figure loads 
for house framing—How to lay out, cut and erect 

it 


URTONS LTD. 


500 Pages, 7000 Novelties 


3p, (or mammoth, amasinn catalog 7000 Tree} 


heck the f 
‘up outside to erect ceiling 
i id stair well 


garage doors—How to in 


HLUSTRATIONS SHOW. YoU 
‘0 DO AND HOW TO DO IT 


LASALLE Extension University, 417 So. Dearborn St. 
‘A Correspondence institution Dept. H-291, Chicago 5, Il. 


EASY TO LEARN CODE 


cea 


Tired Kidneys 
Often Bring 
Sleepless Nights 


When disorder of kidney, function permits potsonous 
matter to remain in your” bloo 

backache, rheumatic pains, lee 

energy, setting up nights, 
eyes, heads 


ive happy relief and will help the 
1B nites of Eidney ‘tubes flush out poisonous waste from 
your blood. Get Doan's Pills. 


CHARM SALES CO., Dept. 1809 


A28 East 46 St. New York 17, N.Y. 


reoruaey 1950 TI 


MOTOR TUNE-UP 
GAUGE 


new—Simple to Use 


Ghecks “entire motor Plugs, 
ts. Rings Valves—Mullier“Puel Pump 


‘ior: ff 


wer. $2 
100 tax ” 
THORESEN WATCHES GUARANTEED 3 YEARS! 


WAY, TO LIF 


AUTOMATIC! 
It wind: 


24 


=F % 


Ce 


Sa 
G 


Now Made E, 


Locksmithing 
LE Key MAKING 


Men's Famous Brand 
RHINESTONE WATCH 


T AW. 46 St. N.Y. 19, 


BURIED TREASURE. MINERALS 
AMAZING NEW GOLDAK LOCATORS 


THE GOLDAK CO. 
144 WEST GLENOAES ALVD. 
IGLENDALE 1. CAUTORDA 


DEPENDABLE 


AFT SUPPLIES. cE} 


CCRAFT®BLOCK PRINTING-BELT CRAFT= 
= wa 
ee ae 


THORESEN DIRECT SALES 
131 West 33rd St., Dept. 7-200, New York 1,N. Y. 


T2 rorutar science 


DWINNELL CRAFT SHOP. 
Dept. PS 502—Wheeling, W. Vo. 


oa, 


We'll establish you in 


Your Own Business 


and help finance you! 


Eyer sald to yourself, “don't like the idea of working for 


jRACLEAY 
fe chain of individually fe business, Dealerships 

fou ‘are dependable. honest and willing to rARY orders, Your gross profits tabove materials and 

‘invite you to mall coupon below for detalis on labor) are up to $20 for a day's service on EACH of your 

how to become Atanclally Independent in a profitable, life: Service men, W's easy to tearm . « quickly established. 


You Become an Expert 
in cleaning and protecting 
Rugs and Upholstery! 


BURACLEAN cleans by, absorption.  DURAPROOF is another ve 
‘An aerated foam, created by the pat- ‘round service render 
gated electric -Foamovator: restores {nthe Nome, ofice or inatitt 
the natural lubrication of ‘wool and ny Larnlen 
pther animal fbers in rugs and up- 
holstery. Dirt, grease and many un- 
sightly spots vanish as if by magic 
sand floor ‘coverings are 
ied with @ new consideration for 
their life and beauty, 


SUCCESS 


jst 
inconvenience for customers, 
vite again stands ‘erect. and ¢ 

clean, fresh 


Fabrice last longer because this modern. safe cleaning process avoids the 
use of strong soaps and harmful solvents that so often damage dyes or 
fabrics, ,No machine scrubbing! This eliminat seary wear 
on pile and the breaking of fibers. 

Choose your own territory anywhere in United States or Canada. 


Easy To Learn * No Overhead ease 


Start Full or Part Time Repeat and Voluntary Orders Two-Way Profit 


iatonal 
Rational 
Tnterested In your 
Services. The rapidly. growing need for Cert: 
fied Servite makes TODAY the Ideal me to 
Ins the goer of ' DURACLEAN Cert: 


FREE Booklet 


Que first letter and 16 page lilustrated booklet will explain everything — 
‘odern, urgently needed services, walting market: how business 
ite profit. ensy terms and PROTECTED territory, 


Send Coupon TODAY! 


2 “OWN a Business” Coupon 
EASY TERMS! D 


uraclean Co. 
Division of HOME SERVICE CO. 
Satine Stas’ Beattie 


‘send hooklet and letter giving full details, Tet! 
"a"Erowing business of my" own built upoasatlsfed 


cree rus and upholstery Cleaning 
proofing te DUAACLEAN Dealer 
Sou 21 ways to get ee 


‘A. moderate payment establishes your on business. Easy 


furnian’ electric macht 
thon slip 

tera to 
Sour business oper 
Reday! No obtigation, 


Copwright 1948 by 


Duraclean Co. siz 


A 


State. 
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WARNER SUCCESS PLAN 


Gives exact instructions showing you 


How to start in spare time 


as headquarters 
ne 


How to use home 
How to bring in the busi- 


‘How to do real METALIZING in gen- 


uine GOLD, SILVER, or BRONZE, by the easy 


Warner Method 
ing your job 


How to start without risk- 


How to pyramid your profits 


‘How to be sure of steady, big income. 


Don’t turn this page until 
you've given serious thought to 


iho will be happiest. 
start now easily ean lead you to 
complete independence, free 


freedom 
from the limits of a pay check. 


3 


DON'T SEND A PENNY NOW — Just Send Your Name 


‘This in one of the 


ind tet 
fitite,read the whole Pian amy ia 
'Topend eeent unless Fou goubend 


2 Jarvis Ave., Dept. 22, 


14 rorutae science 


As long as it doesn’t cost me a cent, I am willing 
read the facts, investigate, then give you my deck 


Now. while you ean dot without 
iaenow ia the time to investigate 
the exceptional opportanity offered 
ou by che Warner Success Plan. 
[coking ints the market checking 
‘on the possibilities for big sales 
Dig profits willnot cont you sms 
this the time tony the 
midation for a future of complete 
mndence™ra life of happiness 
“a tteady, dependable tncomel 


7 DAYS AT MY RISK 


‘why Tallow 
Fate inthe 


Chicago 2¢ 


3 
mat for tapplies until 
talked them over wit 


Warner Sucteas Plan at My Risk 
f you don't go shead, You don't pay 1 cent. 


You Have Nothing to Lose 


ALL FACTS FREE! MAIL! 


ond E. Brandell, Mgr. Warner Electric Ca 1 P 
iu. | $5.00 AN HOUR 
] Yea, i's possible for one man toturn 
Gatenougn wort to make 800 an 
four for Mis ne Think of how that 
pyrareide when a partoer or the 
Thon family works 
Old Established FirmBacksYouUp 
hs Weroer Electric Company font exe 
En ibstoarstieear tees 
Warner Electric Co, Dept. 22, 
41512 servis Aves CHICAGO 26, HLL. 


BABY SHOES #te-ines 
offers an exciting new opportunity to men or 
Couples who want personal independence 
1 you'd like the feeling of being boss instend of 


‘stops. No wondi 
‘and fast. No wonder, se re in 
een of te Puture, ften 


Started on auch a shoestring 
th Sak YOU SEND 


WE SUPPLY 
EVERYTHING 


“in ih 


I stock, 


insertion, 

ried Ads only 80¢ per word per inset 
Clanalted Ade or a Misimom od 10 verde 
Bevan note april tne copy should Be 
To be ne penreary nd. April 508 


sale April Tste 


Charis. Photographs! "Gi 
say? serv~ | fost Authoritative book”! Easy 
fot rebuilt) Buick" parts ‘and engines | {8 Ave 10 Puls 

tb, anywhere. Write ‘Robertson 
Bulge Go. 1009 s\" Wabash ‘Ave.. Chicaro 


“under motorseosters for 


Bene Guin Seega Ose 66 

Po Re 

Ew eee a aed 

pls deramteatn a thats 
Sy 


‘CHEVROLET. Parla, Searae motor. body. 
ghect. metal parte. “Grossman Chevrol 
Minneapotis. Stinnesota 

“AIRFLOW Needles.” Save gasoline] 
Bree tral! It Satisinciory, 61.80. Speclty 
Gar “Carburetor. Neher’ Industries, 
Xe ‘Callfori 
‘AUTO Thiel Alarms! Provects 


Ay East Bers eat daasds Metrick Teena Waite! Grand. 2500 “$3id Kenosha Wis, 
Fowe sdbook—80 cha oe Tread: | Pave eitie Hobart "Weldery aay ‘terme 
Library Editon! Photographs Breath dirs from orrtnalarsten- | Calas ieee Box pata, Toy, Shun 
{Shine methode-Authen rom | Sr and aave” Solid ocd 3 pan: | A ‘Uainioe pays. 1A 
Gailidenin: Covers Groniers to Caaitacs™ | Si, Nowerisg “Rite, “fender “stirs” ual | proved cetool vee Gata Lv 
imate! Suid your ow asi Manes | pipes. chrome mot ageuories Bag" Sanat Bok Bests Phy Oho. 


DOUBLESEAL stops drafts under over- 
gat doar edward toda Dept 
ie 


USE Tollet paper 
tides. See ad’ on Pawe 27 


Many others. list | 3 AUTO TRAILERS 
WUILD Your own trailer! Save. 


Have every ‘feature you want! Plane for 
house. ‘sport, “camp ‘and “utility” Uraliers. 


MoTORCY: 
BICYCLES, SU 
KNEEACTION motorbike 


By 
sf. 


i 
: 


4 
i 
Hl 


‘Midge 
gar (steel trame)” $23; Moto-Beogt. #15: 


fed. “send''s3'00 to. California Bil. "Box 
ad EW, Catslon” Over 400 Racing Hot | Pax, Earle Rock. Los angeles 41 
Bisa Bead Butet Gus seakany Hest! | — NEW Chevrole Speed Manual! 90 puget 
neler ie Tae | occas infereiaticaren bre hae 
ee Nm oag aN PR | crease tpeed and acceleration of any 1637 
‘utters —| Engines in re-ioar chassis ‘Pull data‘on | , WHIZZER bike-mator 
“design inerenacs aiicien- | SSEDAE, oesnee 
gj, iitesasceeption. eapel™Singec | Gu 
i Gare ote Finet Pandan ais 90: | BS 
‘catalog abe" Almauiot Esginocring. Milford | S34, 7oug Chey a luan abe for new extalog ‘1s in 
14, Pent Balitornia: Bull Box Pea Rock tos | other amazing bas tn motor 


nia mune ae Va fevouil $98 Ene Tovedo, Ohio," 


ne 
{er big New. War-Dargain catalogue Num= 
ber, Thurey-Three ae ‘ating tiene 
$i nundtode’ of other, Bargain. 3 by 
Fire’ Glau tall) Saget Motors. Diree- 
Specifics, | Florida. _"__ |" suppites for_ older Harleys Compicte 
ig [SAVE Gauaine, Genaatigal Gane Wee | One Stop Sales Service, #13 Ohio, Wichita 
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AVIATION 
See nigig fio, Hae OEE Bhgine $5.00: Plans $1.00; Litera 
gfe toes Be versity, St. Paul 
 PROPELLERS-2-7 Blade. for sleds air= 
drive boats, Catalog. Standard aero Crait 
Box w7 Fi, Worth Texas 

GENERATORS. Alterait Poi 200 sips 


Sopniy.""6102. Lockheed, "Nouston. Texas 
@ AVIATION INSTRUCTION 
‘PASS jour GAA. examinations wih a 
Rose guaranteed questionnaire. Pree Pold= 
er Ross Aero Publishers. Tulia, Okla 


7 REECTRICAL SUPPLIES 
© EQUIPMENT 


Thisots 
‘LAMPS-—Sfow t build lanips Troms vases, 

wate ‘ete. Chart for top and bottom 
lighting’ sitersately or, together, How to 
‘wire ‘olf intsps. all’ in 36 page ilustrated 

fatsion otal “laps “part ‘Gyro 

Yamos_ stie-N cl wo 
TELEOTRIG enc” 

$125, Beyer Ate 

Ghiieano 43" tuinols, a 
ELECTRIC Motors” Free Bargain jist 

pignee Byes Oval New York 8. ¥. 

ELECT! facil: Enwraves. 
22.00 Pentbala’ Guaranteed, felts 3 
Gcean’ Parkway. Brooklyn 24 N, 


> Engraves_all Metals 
W0S1-C. Springheld 


‘Compan: 


WATTHOUR Meters 
unrated. Ta 


‘Reconditioned, 
for eabins shops. $2.99. 
Pree. s10—t4tn. Raymond. Wash, 


& WELDING, SOLDERING, PLATE 


WELDERS! New Portable Champion 
‘gpecin} ‘Transformer Welder’ 120120 volts 
\O9heat stayes up to 73 amps. welds 
raves, nolders. cuts all ‘metals to 
se" Simple instructions. Special’ Flame 
Weia Torch ‘Free. Splendid for “Shop. 
Farm. Home repairs. eaves Hundveds. of 
dollars ‘yearly Only” 837.30. Also Deavier 
‘models, 10) ie Welder 
oe. NY. 


RADIATOR Repairing Books. Supplies, 
Rquipment. Gasoline Totch. Write for cit= 
gulag. Guriman Mfg. Go.. Maryville. Mo 


orth PORTABLE Transtgrmer 
30 20 9'Motris. 18308 State, Sone 


Beciaty t.¥ <i 

IG. profits ip welding business with a 
wobare "“Bulla-Your-Own’” Portable, Cat 
flow Free. Hobart Brothers Company, Box 
Bed04. "Pros, Ohio. 


AIR CONDITIONING & HEATING 
“BLOWERS all sizes steel oF rustproof 
uur Glades, “halt bearing 947 39 up. 
Reynolds Mig. Co., Grand Rapids 3. Mi 

To MACHINERY, TOOLS, SUPPLIES 


SURPLUS sieve dre, 
8 “enweks). 


‘electric 


Send 16e for ulasteated folder 
Gompany, i609 Unionport 
Sou New York 

‘SALE Surplus Lauson gas engines 115 
A.D. alr cooled guaranteed running order 
Converts to lawnmowers, scooters. bic 


New York 


13 


EDIGON Nickel Batteries. oto 600 am~ 
vere. Also its with Edison Plates. make 
Sour ows. interesting iterature. Hawley 
Smith Co. Croton Pafis 2 N.Y. 


Tt BOATS, ovTBOARD 
MOTORS, ETC. 


STEERING, Wheels. windshield brack- 
ets. from 36,95. Mlodern Attings at lowest 


brices. ‘Complete pre-cut plywood boats. 
Baresins salore: Folder 102 Marine’ Boe 
Gi Mendota, Sianesota 


NEW. aised. rebuilt marine moire, Mas 


Rater Mich. 
‘MARINE conversions for Fora 


a Jeep 


engines. Catniog loc. Lehman Manulactar- 
S| fie Compans. Desartimeat A” Newark 2 


BARBELLS. Dumbbells, Exercise equip- 

ment ‘Free booklet. Good Bat 

Bei Go Reasing’ Penna” 

19 SPORTING GOODS, GUNS, 
FISHING TACKLE, 

{0 PROFUSELY Mustrated paxes antique 

and modern pistol, sword, etc. values, gc 

overt Abels, F869 Lexington’ Ave.” New 


seths. Willmar, Mine. 

SPORTING Goods at Great Savings, 

pay. Dizeeh exclusive ‘bigtributor ‘Herlee 
‘used. ‘Free 


‘champs entgionue 
FHarc'ine, ToT henry St Wns 


‘engines, conversions. boat. buildin 
ber, “plywood. marine ‘hardware 
Parts! Marine Mart. Butlalo 7A. New York 


say 3 
ch boat kits, 
baugh Compary, 


SWEETEST boat afloat 
agthoards bait from Dilan 


rite for details 
Portland 11" Ores. 


13 ENGINES, MOTORS, ETC. 


‘Dil 


|, INDIANHEADS._47. 
33:45." Violin Wood $6.75. 
Fomdernorn 36.50. tshunder 
‘Helce Webona a1. uuinols 
FLY Tying—For winter pastime 
for pleasure aes lekeelient, materi 


fed vith fiat sxder) Yor extalonye, he 
Waal Company. Dl. tnd 


levendence, iowa 


TFELESCOPES, Binocular, Microscopes 
a 


Instriction Booklet Eamand Salvage Cos 
Barrington. Nod 


Rewburah. New York 
‘WELDING Generator 150 ampere $47 50 
Motors ts horse $13. 1 horse 430. Water 
pune $20." Butler: Tans Mibeautee 


list im the country. 


ech He, aT 
RELIES SBE. ae 
en 


‘Pree 


een Pega goa ARE 
Side Sut setae 


NOES 
SOUT spent ne Hee aS SR heder adaa 
Bir bar Raa GAR Cee | Sa Se Sat Be thn 

MOTOR Winders. send for testing and | | POWERFUL | astronomical “anaes 


windine Thaustries, 
Quineys ma 


bulletins. “Motor 
uns. 


ute 
ees 


BARGAINS. Welders Alternating or 
pirect Current. “Gas or Electric Drive 


easily made Perfect lenses and instrie: 
flons: Toox" 83,00," to0x and” 200x $4.00; 
0s." 200x. and’ 4g0x. $6.00. Pull. power 
‘leat vislon guaranteed. Instructions alone 
Soe! buitolx science service Hivernead. N.Y 

Free 
Book “How to Select Bis: 
Sculare Write Today! Bushnell Import 
erm 13-P2 Bast Green, Pusndens 1, Calif 


2 BABY CHICKS 


16 AMERICAN POLICE JIU JITSU 


DEADLY Judo—Piercest fighting rech- 
nique, Trick knockouts. (Over 200 ius- 
[rated pictures.) Expert instructions 
Three volumes Complete, $225." Variety 
House, Box 40-A. Wail Station. New York 


18 BODY-BUILDING COURSES 


BARBELLS—Anest quality $7 
Gutalog Free Lurie. Bareell’Co 


36 up| 
Tig9-83 | tories. Fi 


BABY Chicks. Champion Mated_ 63 va: 
fiction, 7, Grosses, licensed inspected, 
Blood ‘Rush postal. large. solored 
book Free, iow prices. Berry's Parm, Route 
In Clarinda. Towa. 


34 DOGS, BIRDS, PETS, KABBITS 


‘pAEAIKE Mones! Ralee Chinchilla Rabbits, 
Expepsence “una 


TB rorutae science 


abby: wets Codey Rock 
Rockaway Parkway. Brooklyn. New York. | hill Ranch. Sellerevile 16. 

RBELLS, Muscular Bodies U- | $50 WEEELY Ralsing aggoraa Five Ti 
justrated Catalogue.” Jackson’ Barbelis, | lustrated Booklet ‘How. Wilson's, 


Stanton 18, Calf. 
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RAISE Mink, Amazingly proftable, Free | _ $5000 FROM halt acre growing Ginseng, | WE supply every noted magician. Lax 
booklet gives iside “secrets.” "Moigard. | crop bought. Particulate 10c. ‘Associated | professional, catalog s0e. "Holden's, PS 
Brigham’ City. ‘Utah. Growers. 1169 Corydon Winnipeg. Canada. | West 32nd Street. New York. 
SALE—Pack outstanding Keniuly fox: | , $400 MONTHLY Raising Angora Rabbits 
hnounds $30.00 "to "350,00" farvey | No vesperience “required, Details tree. | 37 COIN COLLECTING 
Satterfield. Princeton. Ky. White's Rabbitry. Newark Ohi. 
HAVE Fun! Make Moner’ “Working 


‘3400 MONTHLY Raising Angora Rabbits 
perience 


No iuired. Details 
White's Rabbitry, Newark, Ohio 
RAISE Guines Pigs Make extra money. 
Booklet free, Taylor. oxt20b. Mapevilie. Ga. 
jOLDEN Hamsters—Novel Pets. 35 


ree. 


HOBBY catalor 0c. Reptile List, Se. 
Hamsters $3.18 pair. Chameleon 3e. Tur- 
{Hie'380- Quivira Specialties, Topeka. Kans 


with Leather'"S4epoge booklet tells how 
Send Se for copy” Free, catalog asd’ vai 
foie information included “Wilder-Cralt 
{ost Crosby. Chicago 10. 

LEARN Watch — Clock Repairing at 
Rome. our easy "way! Free informatlon, 
Modern “Fectntcal ‘Supply. 55-PS" "West 
S2hd Street” New York de 
LATING _ technicians Wake — mone 
East learned. Pree details Joseph Kush- 
Bei. Electroplating tngineer. Stroudsbure 


a sie oe Fe ee 
Builaing, Pore Worth fexas Lape 
Goin. establishment ia U.S. Bi 
So vears. 
S1.106.66 face value Jap-0 8, ovaslon 
cat ‘rathatn 


‘Gola 'Com= 
springbeld 90" Mass 


lished 


RABBITS. New Zealands. Ringiand Rab- 
‘Des Moines 2. lows. 


bitry. 1720-300 
HAMSTERS, 


‘3 
Live, Valley Hamsters, 134° North Num, 
SIE wea! Hee 


mous nara 
‘most, profitable Tabs 


“GRINSTE, 
eqinenitia ‘Avorid's 
Finest pedi 


rise-winners. Titerueate free, Orisstead' 
(wardsvilie. 1 


FROG RAISING 


heavy-produeins | 


RAISE Fishworma Easy. Profitabl 


‘gend 25¢ in coin for commpiete “instruc 
Hors. “Huffman's Worm Ranch. Rives 
Sitheiion. Michigan. aa 

LOCKSMITHING secreie! Key _Atting 
ack ‘Tepairine vening” rice, Gources 
Htustrated book $1.00 Wexler 7 West 36 
Bul New York xy. 


S3_BOOKS, PERIODICALS, ETC. 


“RAISE FROGST” Now book tells how! 
uusitatad Lherature Fret htaiboro-B, 
Maas: New Orleans’ 15, Louisiana 


FARMS, 
OTHER REAL ESTATE 


(QHOOKHUNTERS! AU Subjects Send 
Waist dane Book Sercise. 620-K East 


a 
seflotings, handling greet cards, Gas- 
liners Service. We i. 
SSADULT Books Unusual 
Jultrated. Pive $1.00. Catalogs 10e.. 
1082-DP. Chureh Annex. New York 6 


Strout Realty. asb-zibdth ave,. New York 
1,8. 


NATIONAL Geographic Magasines 1848- 
gto any, sue. Periodical Service, Box 


“SCARTOON Booklet Large pocket sive | Si 
se. Harris. Box 350. Paim Springs. Calif 


‘DEAR Tana Tor AI “Retuat 
river frontages,” 5. acres "$90.00 and. up= 
TAC sbreeata, tod Wleratre: abana 
SCE atta Ave Hanan 


‘Campa 496 09 aE 
monthiy ys nice, high ry lot in Lake 


oun worla's best Bete Ging, Wonder 


‘BACK-date Magazines, Specie sues! 
yours, Arkell's Tareas 


US, coms lowest, 
usta” Hletioges 
phia 34. Penne. 

‘00 EACH for certaii Lincoln pennion, 

wihends 890.00. Send dime Tor enta: 
| Toeue a Prices “paig.\ Lincoln Coin 

& Thain 


west prices Sead siamp for 
T'street, ‘Philndel- 


Sree eee 
| Ree Sie aie eae 
"row oe Wer ot ee Wi 
Schinps, includine afrmailspictorials ahd 
[ae areers ines caer 
[eee cr eee ese 
ae 


Jat 


Po ag 


Bu Mollnetuver’ Socata! fokas. "pe Are Me: | SPREE) Powertul_ mann 3 
ag tai vn ate flier ice. | ABUL Beer Fe, an” GWOT pnt] app i 
Wintied Verner. Deland Flo | ae Rrenw Box Seca new York 18 | spptaval applicants wise buf Dargai its, 
GOOD Purms— Ranches Washington. 25 MAGIC TRICKS, PUZZLES, ETC 
upset mong, wate rac ae Say Fao 
(ble crops. favorable cil- | ic ‘Stamps, Ariio Mass, re 
Bate sur or aire, nr dune | Cane Sooke FREE! 100. Worldwige dllerent stan 
‘wo Haw. a0" Norte obo fated” area 
Eucite Ry. st) Paint" tn | peeare cgi, ontin colar | ale ‘Maplewood 1, ath 
NEW Pree Spring Cotaiog! Farm and Tirry Bilferent- Couniies Abyiiai 
oot en naa Zantioer “Bete approval’ applicants 
ony feat ete Waaguita ood pt | Hatha woe eb, West Spring, Mas 


POULTRY AND SUPPLIES 


| VENTRILOQUISM Taushi 
belies pariicdlars Smith or Bigcow, 
Peoria 8. HL 


AISE Turkeys the new wi i tor 
ree information expiaining’ Bow Yo ha 


‘Hp 40.4300 tn your own Backyard. Address 
Nasional, Turkey institute. Dept. 87. Com 


32_ PROFITABLE OCCUPATIONS 


$40.00 WEEKLY, Made growing mash 

Fresh. Déied"“Dotinon’ Patent 
BBN8EG, free spawn. North american 100% 
Yonge. Toroato, Can 


DDenutiful, fast-selling 


fore day making 
i ‘No eauipuient needed 


‘home. 


5! 


TolRARN , Marie. Ventroauism, Min 
ite foe particulars.” Quack 
Butch ie Plats. Nv 


BE a Magician. Large professional magic 
gatalog of fatest tricks. dsc. Ireland. P-109 
North "Dearborn. Chicage. 


VANISHING Quarter wick and catalog 
25¢. Sterling Magic Co. oval Oak’ Mich 


CRITED, STATaR sparen sounes 
Pe ed 
SRE nal 


OM VERSAL Misture si.g0 Per 1000, 
CW. itenie. Watertown, 
“UR 


iy 
oval 


‘applicants ‘United ‘tates 
Wakonda 140P Nassau New Yor 


WORLD'S Larges. Stamp. (71 
snchesy et 


Ex 


LATEST And Best Tricks Described in 


FREE. Scott's International Album, val- 
able colorful collection, hinges, other big 
pretaiume Full particulars with, approve 
his Raymax. 123-% Willlam St.. 8. YC. 


400-PAGE Catalogue of 


pecieisoparior tae “Worlds Finest 
janie. Send $1.00 lor Catalogue (retuned 
‘Stat $5.00 order). Kanter 

phe 


‘Sait Wale 


to Station, Detroit 24. Michigan 


FREE Catalog! Tilustrated. Forty pag 
aited Staten, Foteign.‘Albims. Supp 
THow to Collect ete. Harrisoo, 204 
sit Bigg. Boston 17, Mass. 


Popolitan: 1808 Nassau New York 9: 
Fesnuary 1950 7] 
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Famous Americans | Set. 


200 DIPPERENT givep Tree Wis ae 
eats 26, Windsor Siaisps, 1 
iil Place. Chicago 31 
2% U, 8. Commemoratives Al Different 
from 1603'Columbian to preseitt day issues, 
This U, 8 commemorative collection only 
Se to upproval applicants. &. 1. Engel & 


Je EACH and Less! Thousands of Baz- 
ns! Cole. 45-G Rinewalt. Batlalo 31.N-¥. 


Mass, 
“SCARCE Bahawalpur Jubliee Set free to 
approval buyers. Plymouth F3, Bell. Call 


POUND. stamps. containing thousands 
$1.90. Lengacre Shop, 100e West 42nd, 
New vork city 18. 

fashington13,'D.C- 
42__ HOBBIES, COLLECTIONS 


FREE! Ten different Newicundland to 
approval appueaata. Litter. “Sian North 
Pith Avenue, Maywood. -iinots 


50, DIFFERENT army embroidered 
patches $1, Other barguins, Insignia Matt, 


BAHAWALAPUR. Oriental Scenes 18 
Goreeous Biccolors, Complete ‘Set Pree. 
Garecion. Calais 112. Maine 


Foxs Broadway, New York 3. New York: 
‘NEED Eelp it your hobby? Frage gens 
with feilow hobbyists. Bie malling ‘list 


$1.00, State gu “bab, Mobb Cletring 
howe. “PO,” Box $41. Indlanapolls 


Go..36 Park Row. New York 1.°N. ¥. PREE "Stamp Pinder.” Tele Instantly 2" Box 41." Indlanapotis. tne. 
rail country to Which any Stamp elonss 36] BATHING Beaulles 10 different glossy 
fares’ profusely’ ‘illustrated. Gareeion. | suagshots $1.00. Frederick Purmazy, 608 

Calais 16" Maine Eorimer. Brooklyn 22.5¥, 
EXCHANGE! Send 35 U5 Commemo: | , 307 ALL Different Pree Commemora-| WANT to Buy—Curlor. “Relicy Guns 
ative “duplicates. Recetv ferent | tives. Triangles. iieolorea Beauties. Tigh | old Dolls.” precious.” Stones, “Minerals, 
wild Sundares. ine 2OR, Giflerent | Viton strange Counties, Free to “Ap: | Hobby Collections. Cooper, "106 "A Court 


World. Sundimen, Littleton 20 N. 
FAKE 495.00, Ouiit Laue aise Go. 
‘album, ‘valuable collection ‘ot 1030. ail ai 

mt Tenutleutstaaupa. ‘airmail 
monds, ‘high valles. eve. Plus 


Potomac stampeo, Wi 


Risine i 

HOW To Recognize Fare Stamps 
Free Book’ Illustrated! Kenmore. Arling- 
ton 74-119. Mass 


proval Buyers. Oafcelon, Box 518, Calal 


200 BRITISH Empire Sampo 
usble “publications Only 3e 
Stamps! Arlington 74-1 18, Mase 


ras val 


Se Brooklyn 3 ye 
‘WANTED Old cigarette cards, Wi 
Charles. Bray ‘Bangor. Penh 
SNOOPERSCOPE Tube Permits night 
Hime Vision. ‘Tube aad ‘complete instruc: 
Hous "#1498. “Infrared filters ge. Volt= 
‘meter. Oscillator It Special $2.99, Precise, 
542 Kings Highway. Brookiyn 23. New York. 


PREE Stamps U.S. Foreign iia 
schneider, Bor 5. Route 3 Metenry i 

FREE Siamps Approvals Ren Stam 
Compntiy 1140! Kioaman” Clevelana4 OMS. 


LEATHER, Craft—Quality leather lac- 
spe. tools and secessortes at bargain prices, 
Free cataloc, Prisco, Kraits, Dept, 1 Box 
016 Mingo Annex. San Prancisco 8, Calif 


ilo RIFPERENT. Hiller, Roosevelt Li; 
Ete Hg Baker. PS-208 


canta: Star Stamps. Jamestown” N.Y. 


VINE Approvult. Fast, personal service 
What couple do "rgd, prefer? It send 
Their sninpe. alten Skianer. 438 Losin: 
‘Hohe Bench’ 12" cal 
Tnohuded Atami Trim Tory 
qounttien ide. ‘No approvals, Eizea, Bowl 
Sine reen: “Oni 
“900 WORLDWIDE Mixed Toe. go0—2oe, 
190° Jae, 3000" 41.00 Artur Sibley, es 
ANGLE Diamond, 
rovala Golohial, Box 326 
Brice, List 
Piiesoure 


Tegtl Pree Ai 
Passaic: No 


2M: 
2 


Sr BIER U3 3 
PARE 
ety aie ea 
ShatalSutie hdc 
ore talicta, 
gu? Gams haan at 
BRGA Gieeirpttt "odors 
siesetadie” eet tate 
Senet tig Mtn Rms 
pian 


Se cael a eR 
edkalht SRLS Re 
= ROgREVEET GIR A map OHS 
A ei 
BARB, Soa it? hat Final 
oe ed 
greta Ewes BS ea 
ia Bae 

3 DUFERENE gay GeF Toae 
wi LPR Ga 

eran Mi Gera Sa 

Sateen ts Bea 

Bie abet RN 
mab du 

POaTIVEle Pos Sea SR HS 
eigtienr bu 

Pace 
Hai apateiy bsiien nee Vert 
ny sarin, coleson Hest er 
a ee 
ESA Socialt yiitt' not ele 
ETRY 


orale 
leh 


roval 
fm 


HAVE Pun. bulld your stamp collet 
Srovaia dos Goldman, (PSM) Lynbrook Ns 
Freeh Hig “Packet! With, Catalog! 
stampmart’ fox Zor. Hariord {Gon 

“GENUINE “Gora Nude” set (Catalogs 
Sse)" Iie. Approvals, “Royal Stamp’ Com: 
Dany. Tamaqua 2. Peane. 

G,,§, 101, SEA Sheet only 56 Wao 
canis tor URS Soprovals’ sk. Haptod 
$itenh st. Brookins We 


“DITBOUTT Steam Tecamouve Chinese 
pier” Stamps “Angols evcbellen, 100 
Tctnnung other We approve ates 

West 18th, Little Hock. ‘Ark. 


SL DIFFERENT Greece and Abela He 
PO 
‘ve.oukland’ 10, calf 


ALBUM. 100 Stamps. Premluine—i0e. 
Baw Goih. Northeast. Kangan C1y. Mo. 


1, & $9 Used Block of 4 only 18e. {oF 
8 oproval apoweapts, be Rely. 233 
Bich st. Brookiyn 9. N.Y. 

500 Mined Stamps and Sui 
fof oe "wits approvals. Fa 
PS. Topanga. Calif 


PAYING High Prices Tor Approvals? If 
eo 1000. ty 


rine Packet 
ing, Dept. 


Sifferent. Lots to choose. from at. lowest 
‘ofler. to customers. 
Glare. Box’ s44-U, jeson, “Michigan. 


25 DIFP. 19th Century given to 
preva appiteante, Romons, 2 Smee 
Be Cnieago 2 


‘SOUTHERN ‘Falls set, Se, 
approvals: Howard Eaquerre. Camden “4 
New Vore 

VATICAN City—$0 Diff 61.90; 100 aim. 
$27-Pree price ist. Russell, 224" West 
Tih Street, New York Cuy. 

BOY Scout sets complete, i937 Nether- 
lands, 20e with approvals. Vargo Stamps. 
S044 ‘south "Pairheld. Chicago 20. Tunes, 


FREE Gisantie, Beauliful, Mint U.S, 


400, World Wide @ie: Pacific, P. O. Box 
I LOs Anes, 


Seah eae 
Post. South Catalina, 


TB porutar science 


‘Stock! General Approvals, 
St Paul'2. Min. 


0a 
gqh 8h @>e-catalog ine-<hatier Waclinan, 
Sine East $4. Cleveland 3. Onion 


UNPAINTED plaster ornamer 
for moulds, Free titeratire. Mil 
ity! Box 788-B_ Al 


CASH paid for almost any’ 
ide 2se!postpnta. Tooke, Bo 
Mile tadiana. ies 


ANTIQUES, RELICS, 
INDIAN GOODS 


~ SELLING 400 Historical Firearma 20,00 
Indlaay Belles. -Ch 


newsanits—Quit “Catalog with phets 
fox ‘oe 
Siuphs. 350. ete, ‘te st ushate 


MINE 
& PRECIOUS SToNES 
AUSTRALIAN, Opals world's best multi. 


T GEMS, precious and semi-precious. 
eftuine trom world wide soureesBeui dis 
Bead Se adie Re BORE Setaloe 
Hoe Hit Goc" Route i, ‘Salem. Ore 


GEMSTONES, Mineral 

Lowest, ‘prices. 
fet Plummer’s, 
San Diego 1. Cal 


7 CAMERAS, PHOTO SUPPLIES 


BASS Says: Bargaingrai 297 ready and 
waiting for you. he book which tell all 
‘veritable ei 
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INLARGERS, all alzes, lowest 
este et Ee eree. g. B Photo “te toh 


HEE Photographic Bargain Book packed 
with hundreds ‘of sensational waits ia 
Mill and movie cameras lenses and latest 
eceesorlen Super savings for you in new 
fowances. too. on your equipment. Write 
jowanees. too. at fou ew 
How for your ave dopy so Ceutral Camera 

ny Dept 5" 300s. Wabash. Ave 


Stee io 4 {Phovograpnie Headquarters 
oe dau 


nPRER CAlabe—TOES bars 
white fodky, Freeigie Salen Gr ks 
pra Ave, Hollywood. 37 Cuitf 
auARE ‘money, Maxie phos. For TRE 
write Taurens, 8.6 
BUY _photodiape: supplce wulsae 
ree vealuiog ‘expert ‘camers repairing 
Guta Photo Supplies, 2438" Ouadalupe. 
KODACHROME 


7 


~Oit coloring photographs con be a Tas: 
unating” hoty ‘or pprottaaie sideliie tar 


sc iotpified 
bookiet "Nationa? Photo, coloring Senoot. 
Bis Michigun, Dept. 1723. Chicago 8. TL. 


“GET acquainted—Roll Developed 16 con 

ints 10e. Photo Service, Des Plaines 
pet 

mainted—Roil Developed @ en 

tated Tied pee as eae nas Belo 

"Pinines. 2. tilinots. 


“SOUND-Silent Flim Duplleating _Ma- 
shines Sea so Ue, M_Photo. 451 “cont 
Rental. ‘Detroit 14. Michigan 

SPECIAL movles for your private show 
ings 100 1t_ smu $5 50; som $6.00. sound 


Free lst. Tasco Supply. Co. 
‘ox § North Station, ‘Providence 


Bhode 1s 


54: RADIOS, SUPPLIES 


‘© EQUIPMENT 
{TRA Lone Distance Radio Grvstas 
Receptign of hundreds of miles, Guaran~ 
teed Complete "with instructions, 256, 
BsXs00, Box. 201,” Marshal, Mo, 

ALL, Steel TY Towers. Bult tg cin 
$2530 per 10" section” Write The Youngs: 
Gon ‘Steel’ Towers 13104 Wilton "Ave 
Youngstown. “Onto. 


PARTY Films! 100 game $5.50; Taam 
sould. available, Pree ist. Helene 
Bist colts Peace St. Providence 1. 
SUNSHINE and health Films available 
sg Binm and Yomm.Tel-acPrim Co.. 805 
Gineinnatt St Dayton’ 


Large selection; free cat 
Bervice"iss Gnestnut st Rostive} 

LEARN movie projection ‘management 
Free Catalor es Schoo! = ¥ 


Iist"Biackhawir Piims. Davenpot 
“HOME movies for 

guteritin ours rien 

‘lent "58.00. SOF 


our holiday parties 
data 4230" Lemin 


aT 


MOVIES for your ray suiberings fom 
16min’ eolot. ‘black and ‘white. Sead self 
en “Cornell n= 

ely 


‘8 BEAUTIFUL, Double Size pictures and 
‘all, developed, Joe. # hour service." ree 
‘Service, Box ‘008. 


50 PHOTOPRINTS, PHOTOCOPIES 


Hollywood — OlamouF 
Movies for the sorinolaseur of the Ualusial 
“Happy New Year'."’Snew Olz 

gee Femgaien” each "tm $2.75, 


“SUPER Special 


(3-dimensional) 
guides with‘ your own. 3smm ‘camera and 
Btereo-Tach. Now “only” $19.10 complete | 


MAKE color stereo, 


with viewer 


Gratien Dept 
ne Coviowton_ Ry. 


PHOTOCOPY anything yoursl. Papers 
books, No. darkroom, 1 complete, 
$246" votodele abo) Yarinouth Place, Gln 
elnnatt 29. Obie, 


B MOTION FicrUnES. 
SOUND EQUIPMENT 


ORIGINAL Party Films and Records 
Adult Eitertainment, Details, Interesting 
time. 309 De 


Iberts, Dept. 'P. 
‘Hollywood 24. ‘Call. 


‘WILD Game Films. ymin, 16mm. Pe 


TERE mietabseret ten. Togas 
pny Sat Valley. Village Station 
folly wood_Cailfornia 


5 
North. 


“Shiuments 


Gea vintseds Cale ig Gabe 
, Box 19-8. 8. ¥. 35. 8. 


FIX any radio. Aitazin 


Few instrament 
tocates radio troubles dou 


35 TELEVISION 


SPECIAL offer—si 00, set of television 
schematice-onl gic." Meipro, Company. 
P.O. Box 40. Brookiya 20, N. 


36_ BUSINESS OPPORTUNITIES 


CASH For your idea 940 manufacturers 
peed. inventions. pateuted. of unpatented, 
‘gee, invention ihureau, 208-8 Clinton, 

‘ak Park Ii 


EARN $50.00 or more weekly operating 
vending machine route in your kpare Ur 
4S "small"an faerie ag 419.88 wil get 
sou tarted. Betas ree *banzo €otn 
chine ‘Go. Dept "abt" Baltisore 
SUM alttimare ai. Sa 


RECAST old batteries into new. Latent 
achievements. Battery Laboratories. Bin: 


START Mailorder Bookshop Everythi 


| PEARL Finishing New. Amazing Mowe 
prestariart Makfog mig stmey a dag, 
‘oka to 


‘MOLDING Rubber for Hobbyists. Todus- 
tat Flexible Molds 

Quiek-Drvine 
‘iallon 87. 99° 


iarce! Post! Plastercraft Suppl 

rovaidparcer Poa) ryaaterralt Supply 
iiee Geant Hema asi ee 

Busitess."” The guide to sound. promable 

mail terchandising. — 23e. Manhattan, 

House. ‘T3t-R Lexington. “New York 16 
MAKE Money « 

Metal Toss. and 


oo ee 
logevAmeriean Accordion 
Belmont. Chicago, 


for oni’. "Skinned prepa. 
‘order. Joy Studios, Debt S12 
Teo" Beate SE % 


MOVIES—Black and White. Color. 


“Hollywood Fiims. s0s0-L 
Sunset Boulevard. Hollywood 28. Caillornia. 


VOICE! Priceless! Secfeial Information 
Stuaio. 14336 Jersey “Avenue, Norwalk, 
Calitornia, 


3s SONG WRITERS 


POEMS Wanted, Spiendia offeri Rush! | 
Radio Composers. WPS. Clinton. NC 
'SONG-Poens set to musi. Send. yout 
ug Dictionary 
Woods Buitdine. 


TRFORMATION Hos to 
ahed with list of 60 Feaal 


ton. 
‘Richard Brothers. 4¢ 


"Center 9525 | 


and uietal | 


‘GOOD Pi 
rors plat 
Bathroons 


| No tanks oF so 
Free" Booiiet 

| eatur. Tinos. 

| EXTRA ,Mones — Xo, selluy — operate 
| yendors amazing protts, details 


| Sliver 
Chicago 
OPERATE pightae Bal a Dea. 

Bete Wailer Service, 4130-B ast sth, 


Suite" 303.” cad "Diversey, 


| Glevetand 5. 


io sbe= 
‘ial equipement! ‘Foraiula, free, 
Wentin Aiterare Mig. Dept." Los At 
eles’ 


GMM Silent-sound lms. Comets 
ronal» brary." Ail latest subject ee 

stalogue, (aainnle film ioc), Gasces Fils 
SHNWGE cot New Fork fo. 


‘Wanted For Musical Setting 


POEMS 
Send oem for free examination. Five Sta 
Music Siascers, 646 Beacon Bide.. Boston. 


| | LMAKE bie money in the mail-order 


business. Yourcan do the sare at home 
‘With copyrighted system, Write me. 1" tel 
you how. Pe bitte RD = 1, Glenshaw. Pa. 


rearuary 1950 79 


> | POPULAR SCIENCE OPPORTUNITIES 4 


ELECTROPLATE on non-metallics. tn 


MAKE money addresstne envelopes 
inatructions “Neveal how. sGiew 
S113 Buelld_ Cleveland’ 3. Ohi. 

‘ENVELOPES addressed accuraiely_ vea- 
souably. Fast Service. We finve capable a= 
Sretwert i Jour lis” Olennay” tein, 
$813.2 ‘euchd “Cieveland. 3 

EARH Moaej At Home With Your Tyne 
‘writer! Spare time! Details tree Edwards. | 
Bibither BS, Sth “es aoines 

“LEATHER Carving. Fascinating. biebip- 
pad att, aus-oid.secteta now taught by 

dime inthome stuay course. For hob 

tp prelcata or ie bus 
Baird 


suructions $i 00, Four ampere piater 319.95. | sale Details’ ree, “Krueger, 
Spnere’ sap s5 30 ammperg $48.00 | Gott Chicago 13 


Ea 
Kisee! “Electric Products 
Gailon. ‘Ohio 


‘MAKE exible molds! Cast plagues, nor- 
cules “Bockenge’ Pree sample! Hf Tooker 


Ramin 2: Onto. 


i ave. 
CICK Money? 
a: er 
Sana uncon. Gotorada, 


‘ Exe tot 


logSpety Re tae ae 
ter Ba age alae 


utotbobiles, ‘Meurine 
Gur business ig. ele 
Semand. "Casa tn Bown, Bi 


‘BIG Rone 
home, No sel 


TiQUiD Rubber 
‘Sample. Chaney. 
Sacksonvile 6. Fla. 


‘make dexible molds. 


Ede St 


5 


Toe.” Publishers, 


eles 15, 


POPCORN Bauipment. Potato Chip Ou 
Renton, Bees "Company, S065. ae, 


seveland 12. 


yo eulvanatigy No Matulncturi 
io ca asatigy No, Mattulncturin 
Boi 


fing. small (ractor” Protected tert! 
fers. Write Tver Duster: Furt bee 2 NJ. 


aller mage with 95°. 


PROSPER with plating! Growing Field! 


Exully learned! Pree 


particulars, 


Kushner Electroplating Bagineet 


Sure 136. Pena 
‘NATIONALLY advertised 


ertined Kitchen odor 
er igr ae pint 


Sister unlimited prodts Wis demand re- 


Beat jem, 


twenty-two. fragrances. Two 


Pranulacturing formulas with source of 


Ritke Sauln 3830 Juniper St. 


jazines help you xet ahead, 

‘More than "1109 ‘covering 

Thusiness or Interest avaliable 

‘hyought ote easy-to-wet acquainted sere= 

feo Pull "agficalar spa peices, Free | Le 
ing Publishing 

North ‘Ritter: fndlanspotis 19. India 


free! Work home, ‘something odd! 
Pacine’ Oceanside. Cal 

LEAR Mail Dusiness ties 
Bd Medved Dept. J. Yukon vasa, 


IYHERE 0 boy 560.000 artices whole- 


| NEW Type Filter That Fits nto Hot 
ister. Eas a 


At Reg Tastalled. X 
ihosphete Dust-Prce, Endy “Halo a 
Pyhieh Accumuiates Around Reaer, 


Pree 
Ware 


LIKE to Make Fara Tocome at Home? 
Proven Mallorder Plans ‘show How. Pree 
Details. Perry Publications. Wenatchee 2, 
Washitigton. 


ef 
af 
ri 
5 
#e 
ral 


‘cattiog 


moat Jewelry. 
16uP Canal St. New York 13 


en acces 
oe Stentean 
“MORE Moves—Easler? Ra 
methods make public bookkeeving 
Interesting" prafitavie, “earn to $8 
ouriysithin short time’ Simple, goin 
plete instructions. Pullcepare me. ‘Sie= 
fosas Telarmatin ee." Audi 
Syetemes 10rty VT “Rangeles 3 
85.000. YEARLY. 
sista Sm invrimen Bend 
sei ‘Ppp 8 190-08 


HOW To, Set Up and Rup a Mirror 
nop! Resiiver. Mirrors. Make" chipped 
lath narieplates, Electroplating Sails And 
RectiiersJonn ‘Sprinkle. "V #0. Marion. 
MANUFACTURE Camera at home Ex 
Beret geneenaney. Tavor, ad Sees 
wbicago. 24 = 

© COLORGLAZED Concre: fade 
without molds Patented method. Cemetery. 
products. novelties. ‘ies. Uasement Teak 


fealti Money-makioe spray Bootie, 
fee Alen only Natisoal Potter ix. 
Ghithe abias Heh 


“CoA, Ri home, casting, novelties, Free 
od Poruand st Cambridge 90: hast 
re of lull tine Mand 

abies es, Dlouses, eathers. te 
eae, New. Cay method Free sam= 
Pian, Holle wood Arabs 


paiee. 


aed er 


Angeles 13. 
rt” Electro orks 

Metal piniantng Baines, ree 2. Fastwenst BL 

rade Secrets fs. “ig 321 West 12005 | | PIANO. Tunune — Home Study 

Sireet, Los ‘Angeles’ 3, California eat). Empire School. Champalgn, 7 


i 
ing upholstery and ru 
solani Pr 


“company. 10e. 


Pree uhistated folder tes Now 


‘Dept H-20, 


HiT North nh Sires Loule"Miutour 


iLORDER ‘aiple "Mae 


ie 
ronnie oer nee Wake Bee 


BEST, Source For Nyi 
215 W. 06. New York 3 


"TIN. Cans, Tura them tnt 
methods 
TS:BAC. ‘Nore 


\WDUST. 
natrariions 2c. Cha 
Norwood Obi 


Instructions se 
youd. Ob 


to ¢ 
“charles 


® Turn ft into cash. Six meth- 


ries, T2SBAE. 


| Miirwetisise’ service, Rdward 
BABY Shoe Mountings 


‘ 
we 6225, "Hampton Rnter= 
335 ‘Clendenny” Ave. Jersey” City, 


Eng" Service. Box’ 664-1 


ash 
iin 


YoU fat, uaa be 
meat ea tt ret Bate 
Baa eine Me aacy can ea 
GPG aay Sane ttn 

Saad Ones tata 
Se cence Saat 
ee aoe 
eleiaise, aie ae 
Siri 


BE @ Cartoonist. A Portus 


pe nim 
oh Weite foe feet chrelar 1 Chan 
my Ecrona Lt N. 


ramipeliseatea new iast sellers 


trom Plastics Plastere 


‘Amazing profits, Quick returie 


‘comp 


fare Simplex System, 3025-K Michigan. 


Kansas City) Mo. 


WARE C usieraat Games) Arad ame 

takes by’ reading “"Mauiorger “Pittails. 

Rend tof tree clieular, Better Sales’ Co. 
Ciitton’ “cinetnnat, Obie. 


ATURAL molding iatex, Extra. thick. 
ree, sample. "W. Wooley. i18-B. Donald. 
Peoria iilinots, 


ie AL Home 
Tole “Chouten 
Louis 3. Missost! 


2 Wa a 


IG Money Reeraining-Refinishine Au 
sgrobiie DnahooardeGarmish Moulcites 
523 So. 38th, ‘st. Louis, 


GET jinto Pleasant Home Operated prof 


stable business "working. by mall 


‘Every, 


Shine furnished: Tremendecs poseitiliies) 
St 


pick 

2) oP rs a a 
aA BE pce eae aan eae 
Ro eg oe 
EERE Pesca 


BD roruiar science 


fount's Kent 2. 
MONEY MAKING 
OPPORTUNITIES 


SCHOOL Seniors—Earn, 40% commis 
| gon eetine 

Beautiful Gre 
ection. Ou 


Bic Printeraft 
Buicet, Serautan & 


WANT Notary Public appointment? Omi- 
cial in usually 10 daye. Stationers EX: 
‘Shanee Boerne $0, Texas 

SEWING Machine Business Tops Big 
money-not crowded. “Spare time home 
Setzup, Repair course, new machines. mo= 
(ora ete. wholesale, Hurry. "Taylor Serv= 
ee PS. Hamilton. On. 


ae ee ee etre 
cn ree a ea 


POPULAR SCIENCE OPPORTUNITIES 


‘OPERATE concessions at carnivals shows, 
faire. Pree detais, Stampieo, Detrolt 4. 


‘WIN Contest Money. General Contest 
Bulletin gives hundreds of tips. Lists cur 
ent" cuntests and ules Sample 25¢. Gen 

Contests. 1609-A East 3th, Duluth. 


DELIGHTFUL, Piney 


Australia South 


‘OPPORTUNITIES Preferred Wats 
{ells how. Sample se: Gien, Howel 

"Kentuety 

WOULD You pay $50 wade? 

pee Shee eres 

Sseanstie Suu 


ELECTRICALLY Telined? Make $100- 
$280 weekly instaing. maintaining fuo- 
escent lighting. Mal 
‘Soe euch. Exclusiv 
trated instrueuans 
gi thae task ge 
impressive ev 
eds “opportunity Wilber 


beautiful lights tor 
itr 


tin "Fino 
‘Wor Foote Bldg. Syracuse 2.'N.Y 


rf | Eaboratoey ‘supplies ‘Small, Guanities 
Heentincton” Lae anscien 26. Galil °"1 | Sa4ew West ire Sate, New York. N.Y. 


NEW Liquid Plastic. Clear, colors. Cast | 
without heat. Embed flowers, insects, coins 

Siw. drill carve’ Send ise for exciting | Gos 
Rew home project manual showing hew to 

Het started. Castolite, Dept. 103, Wood- 
Stock Iiinots 


egOP epemines, Industries ire 


— 
sats 
iG Raia eet 

ne 
tore ix 4 


PLEXIGLAS— Write for Pree Price List | 
FS Casgue Gis Sop, 309 ‘Cowardin 
Ave. Wichmond. Vin 


MiGETpRETT carl Suna oo 


% 24" $3.30 Pair Postpaid. Free 
lies Catalogue. Grait Plastics, 
few Jersey 


INTERNAL carved roses, orchids, swans, 
solaiien. batteries. ete. Jewelry aiid gifts 
Geostal Floral Novelty Go. Bound Brook, | 

sey | 


NEW i 
‘ts for Home Eat 
Microscopes, cl 


iment 


micais,. ‘Biol 


"ARE orders at home. Syl] colle oF Tak 
ont dis tq, toches of Fee Yabrca. demott 


Devt 74. Cinenatit0°O, 


@___ AGENTS WANTED 
~PHOTO-Seleamen-Aventa. Sel beatiful 
aand<cooved plastic enlargements, Collect 
Bellarine Ei hotel Pa 
trait Co. 343-A Ne chicago. 1) Ti 
SSSEWING Machine letrication tt Nac 
jstally advertised Has ‘Good Hous 


_ BE Renewal Headquarters for all Maga 
zines, ‘Big profit tn. Christmas 


HAVE your own big-money boxiness! 
oft walt ub has matte 
Snierprooing and cement 

Ine prove you may go as weil 
flan po"hdteresing' agi. fee, rile 
Indi Béear'W'thomaa, Barnesviie 10 


oulars 


LUMINOUS Paints will wlow in dark. 
6 


Six colors. Fairmount ‘Chemical Co. 
Liberty t.. ‘New York Cy € 
NEW, Used Catalog i0e refundable, At- | 
Jgitie taboratory Supply, 2) Weaham, 
Boston JP. Mass 


EARN Money evenings, copying and du- 
puleating “comie ‘cartoons ‘for advertisers 


‘Adverviee.- Argyle (2) Wisconsin, 


catalog: “Chemistry. 
biology, physics Ider Tracey 
Bvanetou, Ti 


mineralogy. 
uiborataree | & 


‘MEN-Women—"Ev 


body Li 


GET our copy of the new. 1965 editign 
at the difical Concession 
fo ae ‘am-packed with ene maeing 
tas, ‘MEG" eas. “kamen 

roadsige 


form ‘and equip= 


stands. care 


“10,000 FORMULAS and trade, secrets. 
Free ‘Literature, Stilton, ‘555 Kingston 
‘Aver. Brooklyn d. N.Y. 
LABORATORY tested formulas. ists 
sree! Went: Box 638-P8, Terre Havie, ind 
TBE independent. Fifty Valuable Formu- 
tan only 81.35 complete, Younus Produc= 
‘Sk Helens, Orewon. 
ia Catalog anything, 
festerm Chemical, ‘Salem. 


ye yea ta0.00. 
revo, 
50 PEASTICS 


PLASTIC quppiles, materials. struc 
tions Yor bobby or Business, Send Tor free 
Catalog Tells about Internal carving. Hays 
Platties, "2333 Lincoln Avenue.” Alameda, 
Gulitorsia 


SNOOPERSCOPE Tube Permits night- 


CHEMICALS and apparatus for = nse | 
gla anal tad’ private iaboraorie: | 
life hi ove Aver Rochen NY. | 
NEW Laboratory supp! 
ghemicais and Apparatus» Contains: me 
Skousands of items with illustrations. Se 
Hee," Standard “Science Buppiy Company. 
135) N. Paulina 8t.. Obleago” 22 


a HELP WANTED 
IMMEDIATE opening for reliable man 
with eur to call om farmers. No experience | 
Decessary, #15 to $20 in « day, Permanent. 
MeNess Company’ Dept." 
FOREIGN _ Fmplosment 


Construction 


| Droits taunt. oi 

Plants, roadways, shipping 

Ention and quarters furnished: high wages, 

Listings of rms actively working and fir 
‘n South America. Aral 


LUGITE, “Plexisiag, Ang, size sheets 
assed Sure Yao aay ha) Gia 
‘ee: ie gba: TE Sito) 
Goiore gad ike, Inciuge” 10% postan 
Aimae Binstics, 230" Filth Avenue, New 
Yorke, Nev. 


INTERNAL Caryers—guaranteed fast 


gutting. “high 
ants i 


Filth Ave. N.Y, 


GpNHOLBSALE, Plastce supply catalog 
yoo, Inucte “clear eolgred™ Mfetaie ace 


ished blanks Tor carving. Metal fudines 
tools, “ideas, ‘bargains galore Quantity 
prices on Casting Faathe, Gem:O"-Lite 
Box’ ee. Norttr Hollywood. Calle 


PLASTIC. Sheets. Rods. Tubes. etc. Pree 
gat "iaati upp Con, a0 'N. ‘ohana 


Box 883-8, Hollywood 28. Cait 
\—The Great American Frontier 


‘Agriculture: Live 
fica: Homestead 


‘eatalor of | 
tasty | 1433, 
| Histea “836, 


pod ticles direct 
front Manuaccarery 


‘214, report, ii. | 20H 


SORESSES 10) Men's: Ovorcoats $100 
Sar Soe Ere Canon. Crown, 104-P6 
Monrve f saan aden 


Feand 


estab: 


rine is 
fs Ouaet the 
Enwood City 


eee | 


sg dite tre era tse es 
| We toth. Chicago 20. < . 


costs! 
i135, White Fuain 


BETTER way to extra money! Sell oat- 
standing ew’ Plastic “Metalic ‘erecting 

Sarde. Ge Sranpings. scented Stationery 
Fronts to 1007 ‘Request free sam: 
ples exclusive Name Imprinted and Floral 
Btationery. tree catalog and Feature ‘All- 


co. 


reanuany 1950 
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advance 
Barn inoney spare gr full tim 
“exclusively of "as side ine. No. festtic= 
igns, Become ma int ‘others to 


ox books im eator. samples of hosiery 
materiais ete, Simply write your name and 
Address gn postcard and make money next 
Week with money-making outfits neat free 
ithapFepatd. No” obi 

any: Babylon 84 


1 


‘oe 
an 


Cineinnatt 3 Ob, 


MAKE Money Culling on Friends. Show 
nationaliy reetich 
fortmentsig:Card ‘All Oceation  Avsott 
Rent only $1.00—also “Birthday Gilt 
Wrappine. Plumes) “imported. Eoeiish 


Bree a 
Marasice 


recor 
Maasioe SOA, Mount 


‘agency. Dept 


is, pes Ualmn ome 
MSE Aan ew eee 
Se ay utromes, ‘others. Best i 


‘Madison Plastics, 
. New York 10, 'N.¥, 


BXCELLENT, Sideline for printing and 
advertising. snleeren. 


Bia Entra. New York 
Rolls "prowlers! 
‘Rorut'Hollymood. Califorma 


ton oh 
‘NOW we are positive! Pro 
wn 


Up and 
samples Exclusive Lmprinted aid Engraved 
Stat 


shoes direct 
invesument. Advance commissions. Banus 
Free outnt 

Columbus. Boston, 


reply 
Sep te ae‘, a 


softinent Contain eve 


Sept ge, Rew Fork 


MORE money—so easy! Sell distinctive 


ie Aiea Semeiat  ee 
ing Plast. 


fealle. S-dimension, 21-card 


‘NEW! Stainless steel window guard. 
Literature, samples: "$1 


ration. 11110 Ventura Blvd, 


Brss backed 
Rawieign Co. 

TREE? bla box actual ‘fallsie packages 
froceries, “home needs 

fietery' try "thereat home’ ad” ahow 
friends. World-beating money-making 
Boruunity, Write Zanol,” Dep s0or- 
Richmond st. cincianati 3. 


Sane ae oes Oe ie 
‘weed 


holesaie catalog. Superior. 1200-B Jelter= 


"33.95. check protector designed for 


Everyone will be the sensation of 1980, You 
can make thousands, 


"23,000.00 waiting 


respects. Dont pass up this opportunity. 
Pedera Pro-check-Tor Co. 62/-D Grove, 
Evanston. Tis 


EXTRA Money! 
ecting cards 


Sell new. dierent 
plete line ‘neludes 
tment, -metaiiies 
‘double’ cards. Free 


Honery Sales Kit on approval. Recal 
Dept. PS-12. Mazel Park. Mich 


ENJOY arming $85.00, weekly selling 
Bxperience ‘unnecessary. No 


Sampieg, Paragon. shoes 138 


peat business. Powerful premiums and free | 

{door gpeners tor easier sales. Samples fur= 

bished “Live lertitories open to distrib. 
rode 


te Co 6139 


eres, 

ETRAROE "DG" Wadow Gime, as 
ke wil, featagen neo agt guide. 
Bimpiy eige over fa ent i 


‘BE first! Gell this sensational 


Chicaro, $830 8. West 


Su Cae te 


Power Mowers— 
frm. T401-P8. North 


Pea theca 
city: os 


tng useful articles. Sample free, Suni 
Coimpans, Brockton 64, Mass 
SELL Slot Machines, Games. Home Bars 
BE des Sateen de Wet Distros 
Gol"4058 West Chicago Ave.. Chie 
Sig un Goes ae eee 
4 $100 hee "Now only 3.20. dosen, “Four 
0 dozen, "Regular $1.50 up values. 


#3 00 for inirouctars Otter tws ties 
Gaeaiog complete line free, Philip's Neck 
SEE ao Met pind. bent New 


Dictures, Dig Profits! 
No investitent! Details. sample, 10e stamps 
‘Byivine, Apartado $036, Mexico City. 


‘write Lor 
jermillon, Ohio, 


BUY thousands of oy ‘advertised 
products direct from” manuracturets and 


distributors. Write for "Bu 
Saver Service Publishing 
iment Bldg, Pittsburgh 

gNOULD 290 pay a°t—-fest $8507, Book 
4 ‘Success Enterprises” tee! 
Wore Borie spect aometin oda 


Sie" Oeeanside, 


7 
a 
ld 
eee 


seek ae i are 
ab See an Gea 
| Pasadena. Calif 


| uae 


 SELLII,, Balloons. Combs Specialty 
Merchinuise Garieton Mouse’ Disteioators, 
‘Texas City. Texas. 
SELL. 2 Fire Exinguers, Tog 
jarder® Lora Products, albaiiy 1.5 


EXCELLENT sideline No selling —eaay 

sepent earings inqute Modern ‘een 
NEWEST money-making sensation, min- 

safure nuthentic replicars pelle and 
ens i 


__HIGHGRADE SALESMEN 


82 rorutar science 


By Maul” Successful 


tae 


Calliornia, 


QU, positive sell our Business Cards 

ners” plan gets 
Tifetume-repeat_ mad orders. tree de> 
Tyna. si0-C Bankneld. Culver OXY. 


BIG Money ‘Taking Orders: shirts, Ties 
| Sa Pans achete “aWeaters, Shows. Unt: 
forms. “etc, Sales equipment tree. ‘Rxperi- 
ehice usnecessary. imtod, 4923-AV Lins 
‘coin. Chicago. 
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on GAUESMEN, Bern $00.00, weekly, seling 
‘hogs dai Coniuission 


“START your own business 
algagergou ow fost 1e Deniers Sl 
HoS8 “We hibmiy ante, equpment 8 
nome Recescil 


ered, Sales expert 
shee iiot hesded te start, Wonderful Op: 
portunity ofitable, bust 
Fete backed b lustey. Write 


Depart 
Lansing 16, Michigan 


16 TYPEWRITERS AND OFFICE 


agave 88 rae ‘is “boris, 
Wichita, Kansas. Sus, 


77 OFFICE SUPPLIES © 


EQUIPMENT 


BECOME a Doctor of Paychology ot 
Melapliyeics, “reach secret of cntentest 
pplnets. "Win ‘dcerer of PaD. 

SPle tnental worries ree Boat. Cotlege of 
Universat Truth. 6183-K N_ Clark. Chicago. 

LEARN Gunsmithing. Details and copy 
suns. and Gunsmithing. 25¢. Gun~ 
sinith’s, Palatine. Hlinois 

MEDICAL Laboratory Technicians im 
great demand. We train you in your own 
Home, “Catalogue free" imperial Technical 
Institute, Box 973-3. Austin. Texas 


“ SALESMEN absolutely make 
day, New sensational utility 
food, “beverage outlet, ete. Samples fur- 
ie, ghnton-H ‘6-8 West ackson, 
nono 
“RAT-SNAP 8s, We §1.00_ Sires ALO 
‘Seeded-Ferto-Soll’ and’ Perto-Pots.” Allen 
Gompaay. Pittstown. N. J. 
BALESMEN—Put yourself in Tine for big 
Teal future,” Keep stores ee 


50.00 a 
y ikea for every 


‘Money Fast) Sell Gneat gual 
rtisiny Work, unitorms to Karnges, 
WMevnrien lite stations. ete Pree selling 
Ktt"ropps. Dept. ‘Rochester. tnd. 


a EDUCATIONAL, 
AND INSTRUCTION 


‘DE A real estate broker through nome 
atudy Or elassroom instruction. Weite for 
Hee book. Approved for veterans. Weater 
Schoo! ef Real Estate. 15 'E. Pershing 1d. 
Box PO-11, Tearsas City 8, Mo 

‘WANT a steady Big Pay Job in Diesely 
Our ‘approved. eusy-fo-understana Diesel 
‘raining Course qualifies you. Pincement 
Advisory service Pree, Lear as you ear. 


Write for"tree 2g page’ Oomk today! Tater 
Mate’ Tainine ‘Service, “Beot. 8. ‘Po 
if 13, Orewen 


WANT U.S. Government Job? Start 
high as $68.35 week. Men-Women! Qualliy 
Now for’ secure positions, Many openings 
Supected. “Experience usually unnecessa:y” 
White for Pree 40-page book showing jobs, 
Salaries” sample testa Pranklin Institute, 
Bevt ‘Rochester. ‘N. 


PHOTOGRAPHIC mind with Super 
mony. write Thor Books, Sl, Box I2i0 


MIMEOGRAPH Paper, Go Rear. vam- 
ples. Brockman, 58-0 West 24th, New 
Yori 10. 

ABACUS. [ay 
machine and“ tiae tule." $036 
Free. Loy's. 1317 Rhode Island ave. N. E., 
Wastunuton 18, D. ©. 


RUBBER STAMPS 


TLINE Stamp, aoe, SeO Rapber 
stamps, 2432 8. Clinton, Towa City, Town, 


79_PRINTING OUTFITS, SUPPLIES 


PRINTING Presses, pe, sibplies. Send 
stamp for detail oF dime for complete fix 
Tistraued. printer's supply book and’ sam 
ples Kelsey Corp. J-8. Meriden. Conn. 


«PRINTING Presses, Tope Supplies, Lists 
3e, Turnbaugh ‘Service Beana, 


‘MAKE Your Own, Earle bea INLINE, cuts. 
self-moiding process, Plexirubber, “ATeyi¢ 
2o wisconsin. 


PRINTING, 
MULTIGHAPHING, ETC. 


profesiou Gompiste course with Recessary 
Fools available under the G. Bill Ameri 


WiIMEOGRAPHING! Free wanipies! Top 
feu Binprice, 131 Mighiand. wow 42 
‘Saute tata 


Se RE RC pal et 
2S Re 


“edith, BUSINESS, Gard $2.50, 
amples. (ree. iteliable Print shop. 
East’ Jetterson, Loulsvute 6. Ky. 


a, 
008 


foets, winning binte and 
Se. Wright. Contest ‘Digest. Dept. 20: 
BO. Box 2206, St. Louls 0. Missouri, 


0 __ LANGUAGE OUTFITS 


““HYPNOTISM, Complete course. #0 illus 
trated lousons 100, moneyback guaran 
Hee Baltimore dehoot of Hsppotian, Dept 


Bical 424 Belmar 

SORRERPERST Iniresoe peur” sate 
ings? Operate your own simplified “Dol- 
tara ‘Tax serv | 


feck” Bookkeeping. aiid 
te Wruil or spare time, Details Free. No | 
ath rilis" ox "09," Cedar ‘Grove 


nT 
Heel eB c | 


evant “Bide, 


our Poultry Taeome—thor- 


‘methods. 
portunities, National Pogltry” inetitute. 
Dept. 73. Adams Genter. New York 


at 
fie, 


miethog. Save time. work 


Beppe 8 Roa wae hor fae 


Aeron TC 
FRE eae Gon 
=| eee eee 

Fre fern M. 


Beceasaty. Details Saunders 
Chmintags, "460-15 “Independence Bldg. 
Solorase Springs. Colo 


bir address Cartoonist 
ob. ‘Blessant Hil” Oso 


“CARTOON Your Way To Success! Inter- 


MAKE Up To $25-645 Week as a Trained | lessons only $285. Send remittance ‘with 
piittleal Whurse Learn quick ‘a¢ home | order or write ter Free Details and ad- 
Booklet tree. Chicago ‘School ef ‘Nursing. 

Bepts heel onienso 


SELPETUY coe 
Pe ao a 
SERS 
HEED te 
phir Wine WRG “hae | 
i os 
yet ee tee, Me ae ees | 
Shoei tea! aga ote 


footiet, aelager: fon Wi oe augetes 30. 
Gaiitorain. 


Triplespeed 
gh school. 50 
ty College, Ws 


‘SIGN palling taugnt at home Test 
lesson ffee, Bea Kerns." Sx 612-P5, 
Greenville 8. 


{ce aipaaner 3 Rumer patiera sou | 


000, BUSINESS Cards $1.65, Prepaid 
CPR. 914 E. 217 Street, Bronx 6 
red 
9981.00," Gaom" Bupniy, Box 04s 
‘Tampa. Piorids 
“FREE! Wedding Tavitation Samples, 
‘samme, Day ‘Service. Schoiler. 30° Dulce, 
Bittbureh 
300 PRINTED slicker. fe, 
SP.) Fag ‘cows aippinw’ abele 4228. 
Senetal Printing. Wiis Myers Company. 
Seoeie MERE aca ta 
x 11 Photo Ofte 


$50 Pra 


equal 
oF 


‘Lancaster. 
tered-Patent  Attorn 
gE isin st Nw. Washington 8.'D. C: 


r 
= Attorneys. Weite 

NIS—Trade Marks, Patent Law. 
yer Gustave Miller, "20-B' Warner: Bull 
Ing, Washington 4D. @. 


a eae Se 
engeaetes Tatts AER 
gheeeraeu ein Ghee 
ena tka BRAS ct 
eae tae 
Ee rent teed 
ihe teencrase mae 

Eas mnara 
he We ear 


ans ERSTE ob Glen Caer Dip: | seri 
158. SAGE we Gor Minna Ne rs 
oT =n INVENTORS: 
7s __CHALN TALK-eTU vernon: wanting 
‘CHALK Tas Caugh,_ Producing FO: 
eran TRgTiitsamed cxtaioy 108 at= | Handa Reg 
Soom alas oagog, aes OM | Banseieh Bide Waanington tS 
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p MELEE L SCIENCE OPPORTUNITIES K 


Learn how to protect rour 


INVENTORS—If You consider your in- 


Washington 6D. C. 
INVENTORS: If you 


larvey. Registered | ror sal ‘of unpatent feo 
Patent aitorneys tase: Dust National | of sue, Palented oF paatented, write 
Building. Washington. D.C. ious Eye St. N.W.. Washington D.C 
INVENTORS: When you are sailed | ~ SEARCHES 


thot You have invented something of value 
ilte’me. Without obligation. for taforan 

Hon “aso "what steps you should take to 
sgeuresn Patent, Wie Potsice D. Beavers 


(Formetiy “Randolph & Beavers) 

fered Patent ‘Atty. 38 Columbian ie 
sneton 1. DC. 

"INVENTORS if" you_haye a valuable 


itee 
fsearelt and report ta you conceraing the 
buble atentabuty of, your iaveston, 
entlon"Ton sent Upon ree Vigior 
Evana e Go Stiew Merlia id. Wash 
{anton 6D, 
PATENTS—“frae anni Ting LAE: 
ashing 


guitar, 36 Mekeenien Bice 


ite. arb Pennryivadia Avenue Waah- 
ington ¢ 

MAKE” nonay Fioay ideas titerature 

pat 'Gnapland? suis ore chisgs aT | 

DIRECTORY of Inventor Aids” Draw- 

gg RBS. Clearwater. Fa. Write for tree | 


Fed T= 


forms tree. | 


‘Washington 13. Dc. 


1001 NEEDED inventions. A new bulle- 
tin Wleting 1001 needed ioventions. with 
sound commercial value. Put your talent 
Sg'work gn the right problem. Inventor 


89 MODELS, MODEL SUPPLIES 


SRaRrTase jo bine eee 
Page ‘catalog 3be_ ‘Little Engines, Lotiita 
ei 

om ao 
ea ee 
SES aaM Oe pare pane et 
Sas Bigg? Gee Ge: 
aegis deve He, 
SE ng nd" Toc pi ee 
sees Se LE 
A SI Sa 
igang le are 
SENSE SP, 
se Rosie 

Saal Ot SSA an te 
eS Ce ae Ra Le 
| Rica SSE 

Sv, Mai Say Neda, es 
| EARP Hea ee Mie 
Stahl See Foes 
Tag our tn enaag oi 
sR a 
nace 


HOME CRAVTSMEN 


“IUSE OF (The Fress--pae, folie? T- 
strated 6. beautiful popitiat lamps, 3 
fan teake—(er" yoursell for ‘eifuy” or to 
Stil thers. ts” fun Kighiy,‘prottable— 
$e nobba vor part oe fat line baal, 

"j2undne parts catalog. whoieaale 
fie ist only 25e-retundable tat order. 
jearon Company. Dept. 400-A. 27 South 
Deaplaines, chicego 8. it 


The in 
ra 


aU, cue ep ctet | SaGht ed isa | Uastense ey Wp Im 

torney. 154 Nassau St. New York 7, eat or return in § days for ref pag Be A Pd 
ae “Ege aG| Pak Matai PHOT. THE | Sa aM tr rn ak 

ce Ese at en 

ith | eg ee da tec 

Tear RTED—uaparetea ayers | Bac. pare, ib tbe? ata" 

2 Tm vaNTORS TERRE pihdat, Bova "| SY 8 Fad Gitead, Cane. Be 

TRVENTORS: Without obligation_wiite | “InvENTORS Orem ta without | _ LEATHERCRAPT Supplies, Leather “& 

i gtiate Ss ae as | eT Seca caaT | la eae a 

Rccatfred | Garsioen, a0 New York Avenue, Wash. | Zon Napa 


Wention.. John "N.. Randolph. 
Patent Att ‘00 
Washington 1. B.C. 

CASH Yor your idea, 280 manufacturers 
peed. Inventions. patetited of unpatented 
List tree, Invention Bureau, 308-8 Clinton, 
Gak Park, Tilinots 


‘Columbian 


INVENTIONS Wanted Prominent man- 
utnelurert and national Gleveibutors look 
luots, You ean also bene= 


Booklet" Elo 
han Phenix ‘Bids. iy 1, New York 


| 


8 seta salu, a eh BA 
TERI RRP a oleae eae 
Bes iiiga 


| INVENTORS - For - Industry Scientific 
Fg Pg rg 
Boeramcr at tir es a 
Eee eS 
ia 


tomey. 194 Nassau St: New York 7 


INVENTORS—Patent Laws encour 
tye development of inventions, The Rules 
of Practice of the U.S. Pavent Omice 

lage vunleas ah tnVeotor ie famine wish 
uch matters-~that he employ a competent 


feuntered atorner of feisered agent. as 
the “Thilful preparation” of he pscifica: 
Hong and 


claim Write for further bar= 


Ber 
fered Patent Attorneys. 


at 
Hast Views ‘Bilge. Wamlowton 1. De 


INVENTIONS WANTED | 


INVENTORS—What have you. patented, 
teat. pending to offer’ manufacturers’ 
jet information Pree. Market Con | 
tacts. 11106-B7 Longwood Chicago 42. Tl. | 


INVENTIONS Promoted. Patented oF 
Unpatented: Write Adam Fisher Company. 
Taya Enright, St. Louis. So. | 


INVENTORS: Learn how to protect. 
invention, Unless the inventor Is. fami 


as 
te 
a 
"3 
: 


Pour patent matory, 
ihe thventor™ containing detatied Infor~ 
mation’ eoncernin 


Rerlstered Eaten 
Bide.. Washington (). 


BA rorutar science 


HIGHEST Royalties—Cash. Request free | 
Booklet "C." Universal Marketing| Go. 


| EBSoun Spring St. Los Angeles 15° Call 


TRVENTORS: Hundreds of manutactut~ 
gen Dave Fequested our assistance tm local 
{ag Umatietable new produce," Compicie 
foformation, tree instisure of Americas 
Hbventera: Dept one. ioa0 Eve St. 8.8. 
Washington 6. 


PINVENTIONS Wanted, Patented or 
Inventors ‘Buchange-D. 


jeaded Inventors are invited to 
auacuss thelr plans with Bepe 30s" Tnrent 
SracPor-inguatry tae. Sok ibe Broad 


Ine. 501 


Your Broadway, New York 23 


TOYS, noveitien, furniture, 
vung iawn chai eta 68 
SP a ges pier, 
His: 7oul Olcott 


cl 

“HORFERCRAPY tga ty Baie a 
egtORRRA ATS eat? 
he pec aus Neh Su a 
SaaS wae BOG 
Conne = 


SURUSUAL 4% Tan Pilma ned D 
pany, Aridi. Write for reg Oata” 
Bewe. erty Street N 


TEATHERCHAPT. Copvar tooling tax 
ie" fainting Matériate tools auplen 
Erte iltuntraied. catalog Hit Rerait 1901 
Meose Los Angeles ¥6_ Caitforaie 


“SPECIAL Offer’ @0 Pull Size Toy, Nov- 
iy “and iawn" ornament ‘patterné ‘only 
‘Meaway 


$00 Postpaid. ‘Lynas, Box 1 
Massachusetes 


‘4 BEAUTIFUL Pull Size 
tems a3e. doaneas. P. 
hat, Nebrasia. 


BIG. new, 


Whatnot pat 
(0. Box 141-8, Onna 
nstiog 


pragileal Pack fl, plaaiog 


laste mbed real 
‘plows. to make 


Beoe Bion Woodstock. 1 


» MLE277) R SCIENCE OPPORTUNE 


FREE catalog! Unpainted or painted 
‘mgurings, lamp bases. G- Raton. 7adi—ast 
Ave, Brooklyn, 

TAOCRDGWH Ceuer Chast Combet 
gnd Veneers. free Price List. Giles Co. 
Brownsboro,”Alabams. 


GOLD _ $35.00 Ounce—Mail old gold 
teeth, Jewelry, watehes, dlamonds—receive 

Tetura ‘mail. Satisfaction guaran= 
fee information. Dr. Welsberg’s 
Gold refining Company. 1900-B Hennepin 


CATALOG, Patterns: Plywood. novelty 
suriuuure, ‘ornaments. suhoueties 
Weathervanes letters, siumérais. ‘Decals 
Books, Hookleta, "Hundreds illuatrations, 


ie. Wo-Met, Ashburn. Georgia 


"BRASS, Aluminum.” Steel, ig short 
lengths.” Pree “list Everson. 6 “Franklin 
Avenue. West Orange’ ‘Now Jersey 

¥ FULL sized patteras. tava, novell, 
laven ommaments: $1.00" Mogera Weoderart 
Bayinaw. Sieh 

LEATHERCRAPTERS: Complete sup- 
les and. Teather Free Catalog, Arts 
father. él Joseoh “Ave. Rochester” 5 
‘New Fork 

| REATHERCRAPT Tool IK (Xacioy com 
eve, Wooden Chest. “$035, Grait’ cata~ 
fog ‘Pree, “Rate Crafts’ 22 ‘Milwaukee, 
Ghicago it 

DARRA-JAMES Power Tools pay_oif! 
tio ree ihustiated Polder” Devt. 
orksion strat 
Pe trootieuit corp. W: 


= TORN jour werkiloy Into oath Bead 
gime refunded “frst ordery for catalog 
fescrinine hundreds aaieabie 


‘modern 
‘Grasuolans: 1321-8 South stieatean, 


HOBBYISTST Draw “Paterna Quick 
washy, Handy Drawing. Sheet 18x. 21° 
Fuled” ig inch squares. 12 for 81-00 "Pj 
Bromer, 104-40 Wand ave Rlenmona "Wil 


SELLULOID New ‘beautiful selection. 
Pc ae 
sortment, Pieces approximately 30% 

sn Pie Serine eh 
Siti, USA AE i ct 


2_ BLUEPRINTS AND PLANS 


$800 BUILDS Cozy Home, 4 room Gon 
erete Block, Step-by-Step instructions & 
Blueprint. $1.00. L. H Parrow. Gaz. Box 
643. Coluinbus 16, O10. 


"TOP prices paid Tor broken jewelry 
gold teeth cid watches. Pree information 
Fiammond ‘Itnz Mahantongo St. Potts: 
ville. Peaneylvania, 


oe JEWEERY 


JEWELRY Making. Glusirated catalor 
gor. George ‘Sassen. 35" Maisen Lane 


‘COSTUME Jewelry Manufacturers: T= 
userated parts list 10e. Conner Box 188 


pweliy Te 
1580-8 


MANUPACTORE costume 
lustrated. literature ‘I0e, Her 
Hicks WY. C.67 

" TOBACCO & PIPES 


“GROW your cigareite and pipe Tabata 
for few cents re 


mes K 


Siar, surplus, cloning 


FREE Catalos! 
bargains. “N.Y Clothing Co. 


‘TOP Secret” Wallets, Hand Made 
leather belts, handbags. Bargain list 10e 
Sterling Leather Products, St doseph 1, Mo, 
To? WANTED MISCELLANEOUS 


SCRAP Mercury (Quicksilver) Tantalum 
schinntnstTeneheed Metaliwea! Brod 


Sis Phuadelpnia w, Pa 
Tos YOR THE HOME 


BORROW by” mail Loans 65000 to 
300,00 to employed men and women ‘Easy. 
uieke Complecely private, confdentint, No 
Shidorsers fi convenient monthly 
ie “Fintnce ‘cor.’ Slate Pi 
inane ie P= 
Bide, Dept E-T4ie, Ben divines 8, 


‘DETECTIVES 
lass. free. Write 
th. New York 24 
PSORIASIS Sufferers: Was eveipihing 
talled to bring even temporary fellel trot 
Seales, esions. ‘and ‘tenitie? Then. write 


‘Opportunities Partirac 
‘Wagoner, "P-135" West 


Seeds" unstructone "3 id. 2.00 | today tot Pree importa in cate You 
check or money order. Liston Matpass west one cenit! Pixacal Company, 
Ciiston 6. bess: | Box 'aga3-8- Cleveland. Ono 


FREE literature Pipes. and pipemakers’ 
plies, Carvabibe, f0°R Dine. Mat 


98 RAZOR BLADES, SHAVERS 


Broduet, “One “dofiar” prepaie Swastika 
Brae co, Eimited. ‘Ontai 


PREE Trial, Try § famous, precision 
‘Don Juan double-edge Blades “At 100 
for $1.” Be satisfied or revurn baianee for 
full Fetund. ‘Rush $1. Leonard Sales, Dept. 
150. Nassau St. N.Y. C10. 


New York 2 


‘BUILD your own farm home equipment 
190 plans, Catalogue 29¢, Dealers wanted, 
Kimo. Box 307K New York 10. 

PLANS, iustructions for Lake Hin 
pasting Cabins. Cost less tha $100. Eas 
Construction! Only sh 00. ie 3 Perron, 
508" 'E. First Ave! Spokane Wash, 


93 BUILD IT YOURSER 
| BUILD, Yet Own “Brasior. 


Plans. 


‘YOUR Leather Jacket Fenon 


gqattamen ‘expertiy. reason west 
See descriptive: cietlar No.7; Berle 
Mig_Co- Freeport. 8_Y. wi 

‘BOOKFINDERS) (Scarce out-of-print 
unusual oooks) Quickly supplied. "Send 
Wants, clifton, Box 137 Beverly 
Hills caiit 

RECEIVE WM 


Toe 3 mon ae TF 
Xs. 


“INTERESTING, Mails"—25e will Keep 
your rail box fall three months Bentr 
SEN Denk. A-64, Chalawn. Missiesippl 


to ft 
describen dealer, constrwetign “Al 
0. "Thombert ‘Company. Newion 


hop. farm. home machines, Nichols Co. 
Bent, C2402, Purvis. Miss. 


% WATCH REPAIRING 


~WATCHMAKERS Too's, Sypniies_ Sold 
_Htant, Cutsiagae! Bengale Ostapany. 
Gulver City: Gal 
HMAKERS' Journal contain, tac 

aude aricies for watchers Send 
Bie for new copy, Dean Co. 110-8 Nassad 
Bt Rew York NY 

WATCHMAKER'S Catalogue 30s deduct 
ni Taker ike” instructions “cnisiarve 
Bi$o, Meneat Company” Culver oity" Galt. 


95 OLD GOLD, WATCHES, ETC. 


counters eat be. pul 
ree 


fect plan. Meeratse. 
h Lab tne. 


Palo. Alto, ae 


ATHLETES Foot discomfort relieved 

with ATH-O-Derm. A specially prepared 

Sintment. Send only defor the one our 

Een Big cag a #00 The samy 
sceaport. Pi 


SSE RO. gota car 
pie Was Fae a lin 
SU Staunm SW Australia 
EEPER org Beaeh Ae 
of ERE UE SSS OAT 
REGEUE etnies Ma 
ares tak fan Meta 


Tigre tase un Loe er 
gu Slama "APL. oes Let s0a, eid. 
Stet ieeamians poy sie Te 


name & Ads. Stamped 28e. Rudholtm. 376 
‘Apple. “Muskegon Mich, 


MILLION Articles wholesale 
gouree "Directory i0e, “Publisher's 
1303 Detroit 31 


PANNING Goid—! 


Sui 


GNUSUALLY realistic 10° statuette of 


ATHLETE'S Poot! Ringworm! Amazing 
xr tion tDermoring). Sure reme 


SS Roy OT Vad Oo ps Gaal 
formution dlucretiy: developed Any nt 


ter Derson problem. anywhere 
yourelf or loved ones inexpensive: dest= | wide Omelally icenved: ‘bonded ser 
Bie Tietime Keepsake. Write AmerisTech | Extabuished 1922" essonable. “Confgen 
industries 1299 Weat th St. Cleveland | {ia Wiliam Merman. 170 Broadway New 
Bone York 

Big Malis Three Mouth. 25¢, year Name | INFORMATION for aingie people 
Listed Digectory SL.o0, Haivey Teepie- Des | Human Melatons “Gonsutent Be 
Satur: tnaiana’ Lone" Box 75 Las Angeles 3. Calf, 


FREE Art Test State Age. American, 
‘Box #066. Dallas. Texas 


MEXICAN Law. General Practice Attar 
pestis eee ee eee rae 


EXTREMELY interesting Golden min- 
tutes booklet shows road to success in Busl- 
ess Job and private ite ‘Bookie. plus 3 
Charsaing -photo cards 40c. Catalog-sam= 
ples toc" Persil) 430 N.Y. Ave.. Brooklyn, 
25 New York 


101 _ POR SALE—MISCELLANEOUS 


‘STEEL Tool boxes any size Se 1b N.Y. 
Salvage, 198 Chambers St, New Yorr. 


PNOTISM. — Self-hypnosis, courses. 
pice delsis, Craft Publications W2. 601 3, 
Vermont. Los Angeles 8. Call 

PILES? Worrsnot. Particulars from re- 
eved surterer. Heike, "PS. 1409 Oranke, 


IMARSHIP Corrector] Teptoves vgut 
penmanship in. 3 hous, Poot ree, 
iment. ae, St. Louls, Mo. 
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LETTERS remailed from Paris (France). | 119 SCLENTIFIC SUPPLIES 13st DETECTIVES 
su'00"Alrmall'p200; Box Wooo. Sam Fran 
Hace: SNOOPERSCOPE Tube Permits aight-| DETECTIVES—Work home—Travel, Ex 
iahappiness sickness allure penence unnecessary: “Weite "Wasones 
‘STOP_Unhappiness_siekness. Tail BES West aot Ned, NY 


500. nelfoaddrened. stamped envelope 
Guaranteed. 8018 Phil, ‘Houston 12. Texas 


‘Desire to improve your 


DETECTIVE Training. 
service System, 
Shicago 38. 


Phillips Secret 
Teli-G North “Keaneth, 


‘mistakes, Get 
‘Guide and Ratebook lead= 
{ng ‘newspapers magazines, mailing. lst 

oe ‘Chi feat 


TENTS. canvas & nylon All styles & 


CRIMINOLOGY—detective courses, Free 
pilgrature, “Allied Academy. 14° No. ta 


DETECTIVES needed everywhere. Ni 
method, Hanna, 3011 Tacon, Tampa, Fla, 


i INFORMATION 


AMATEURS Radio and Blectrieal Ra 


search “Engineering, Hey. Twilimann, 


so ADVERTISE: 26 words, 40 Newapaners.| aes Gansping, cqulpment. “catalogue 
Free Advertising 3; | Morsan, 10-19 S0ih Ave. LLC. I, N.Y, 
ia, ee 
opr pails and | 131 ‘TREASURE FINDERS 
pave 2 Yoowen Advertsing 


‘ienigan, 


24 WORDS, in 59 Weeklies $4.96. 4. 
Darnell. 730. Havs. Jackson. ‘Tennessee 


ADVERTISE in 40 weoklicn. $3.90; (4 
words). MC Pennebaker San Marcos: Texan 


SURVEYING INSTRUMENTS 
GUARANTEED Factory Rebuilt Tran- 


erals, Lightweight 


ation Detectron 


Spun 
{Batrumenes."Weite for i parent plan 
Knig! rs of Surveying — = 
Truttuments, “130 iath st ‘Philsde! 


GEIGER Counters for locating Uranium 
Metal Detectors for Guid. silver 


fiver'None finer at any price, Pree infor- 
‘Avenue, Dept. Ad. North Hollywood, Call 
TREASURE Mineral 


R'm: 21, Chesterfield.” Mo. 


soHTARPISON'S Better Memory” will bel 
‘win infenge and influence’ people, 30 
eae pu nd order’ of inguiiy, Thomas D, 

726North_Isth. "Waco, Texas 


MILITARY INSIGNIA 
MILITARY Medals, Enameled Orde 


Roush. Seid. Lee, Securit 
date 3," Cali ee 


ow cost. ult 
Histrison 


‘Co. 5057 Canuengs 


Locators Or 


SOUVENIRS 


Palo ‘Alto, Call 


pia. Pa. 


ford tilinots, 


TREASURE Hunters! 


Hock: | mation iree. ‘The Ooldak Comp 
| Wr Glenoaks iva. Glendale 1, Calif, 


iuding “price is 
Brovklya N.Y 


‘Complete infor: 
1944 


COLORFUL oll painting, landscape of 
Puerta, Reo $8.00, ‘Orace Morales Reale 
abo, P. Re 


Word Lrg Se vi 
a4 ‘We'Con till Any Order 


Th hig S Gop 


LOWEST PRICES IN AMERICA ON 
GUARANTEED JEEP PARTS! 


sage 


$12.50 


WATER PUMPS 
sSeoezcrwasot 
‘Suirign 


$5.75 
New Low Pricet 
ayo 


$136'00 


naeee 
Sane 
ns 


$26.50 


gaztay 
SARENRS 


bl 
‘SHOP BY MAIL — Order di- 
rect from this ad today. 


BERG TRUCK & PARTS CO., ; INC. 


1603 So. Wabash Avenue, Dept. 5-2, Chicago 16, 
Cable Address . .- JEEPKING 
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ANALY ZE Hondwriti 


Try it FREE, use it—to understand yourself and 
basiness and soelal life=more clearly than you ever thot 


Powe, “Many ne thei Knowledge of handwriting tom 
Tore money full part time send your name today 
ILLUSTRATED lesson? No cbligation, "Rust be 


for FREE’ 


INTERNATIONAL ORAPHO ANALYSIS SOCIETY, INC. 


PST) HY PNOTIZE 


ANH LEARN 
| HOW TO 


ILLUSTRATED comic 
BOOKLETS 


THE KIND MEN LIKE! 


(VEST POCKET SIZE) 


nt, prepaid for $1 in 
sealed wrapper. No C. 
GRAYKO, Dept. 1808, Box 520, G. 


o.Dre 


NYC 1 


Make Hundreds of Things for the Home and for 
Sale—Have Fun and Earn Money in Spare Time! 


Here’s a tool every hobbyist, young or old, dreams about owning. 
Think of the things you can make in your own home or work- 


FILING MACHINE, No 
book ends, broom h 
hundreds more! Mos LY’ 9 
power tool at cost far less than you ever dreamed possible! 


ae NEW LOW PRICED ELECTRIC 
( JIG SAW 

in ‘SAN DER 
Complete with motor F I L E R 


This wond 
ond FILER 


SAW, SANDER 


Not a Toy— 
Precision Built! 


inexpensive 
Ww, 


Absolutely 
SAFE > —~ COMPLETE with 


3,000 RPM 
Foster Products, Inc. ¥ 5 
179 Wooster St. NYC. Powerful Electric Motor 
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SENSATIONAL NEW 
ADVERTISING SIGN 


YES, MAI 
to merchants 


demonstration 
with amazing 
olor advertising 
like a brilliant 


{is for “lazy men. Work: 
that amount, FREE SALES KIT. Don't 
wait, Rush your name and address on a penny 
posteard for full details and complete sales 
kit ALL FREE, Write Today! 


MAXILUME CO., 125 W. Habbard St. 


[DEALERS WANTED 


MAKE BIG MONEY 
SELLING EYE GLASSES 


Send for FREE Literature and Eye Gloss Tester! 


MEN! WOMEN! 


New Car Faibe 


Natlonally Advertised oe tony 


NY LON Ss Plus 2 NEW CARS 


GUARANTEED NINE MONTHS 


OF CHAREE 
Steady, year 
Iie tear ra ie 


nie 
or FREE 
to gic bold up tin, 
ait 


‘When you send for Selling Outi, 
Nylons or Socks for your personal 


Witxnrrnosteny €0.,322 Midway, Greenfield, Obie 
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Don’t Pass Up| 
Sam || SURE SALES! 


Feature the New 


DOROTHY LANE 
MOUNTINGS 


Put quality into your line, This 
tes tremendous ‘opportunity to 


pated, 
Tor Tlustrated 
Booklet’ Saies Aids and Price List. @ 


Dorothy Laue Tuc. 


VALLEY STREAM,1,N.Y. 


~ it's fun to earn 


PFD anywhere in USA 


UNION LOOM WORKS 
st. BOONVILLE, N. Y. 


GET THIS SUIT a®) 
AS A BONUS! 


YOU PAY 1/2 * WE PAY 1/2 


Thousands already earn big, steady profits selling 
mous Bostonian shirts, rainwear, hosiery, unde 
and other everyday needs for men, women and cl 
dren, Also new line of Hamilton shoes, No selling 
experience needed — if you're keen and really want 
to assure yourself of a steady income, 

Bostonian will back you and set you up 
in business. You get big profits, imme- 
diate cash and big selling kit. Our Com- 
pany has tripled its business in the last 
year. Write now — big Spring season 


ahead. Bostonian Mfg. Co., Dept. 304, 
89 Bickford Street, Boston 30, Mass. 


Don't deny yourself the joys ae opportunities of life. Your friends, family, 
business associates want you to hear. Let a home trial of the new, modern sens: 
tionally-priced Zenith “Miniature” Radionic Hearing Aid prove you can even 
hear a whisper. Only $75.00 complete, ready to wear. Needs no “fitting.” Weighs 
only 6% oz. See what you save! If any $200 Hearing Aid outperforms the 
ith in efficiency or economy. your money back under our 10-Day Retwrn 
Privilege. For authorized Zenith Hearing Aid Dealer in your locality, consult 
your classified telephone book; or write for complete coast-to-coast list of dealers. 
Free descriptive literature and full details on request. Address: 
‘orporation, Heoring Aid Division, Dept. 292, 580! W. Dickens Ave., Chicago 39, IN, 
of World Famous Zenith Radio, FM ond Television Sets 


MEASURES DISTANCE AT SIGHT! 
N INSTANTLY FINDS EXACT FOCUS SETTING FOR 
\, |. SHARPEST, CLEAREST PICTURES FROM YOUR CAMERA. 
just look ar ‘the subject through this professional IDEAL 
RECISION RANGEFINDER. Turn the knob until the 
double images come together. ‘and read the exact distance 
fon the calibrated dial. 115 LIKE MAGIC, EVEN A CHILD 
CAN USE IT. You get needle-sharp, perfectly-focused pic- 
tures from your camera, that can be enlarged without fuzzi- 
ness or blurcing. You will be proud of a profes 


Tooking pictures, and proud, 100, of thi a) ONLY 
bce tae vt loners oe ound anhy 98 er Wild Sigal Alpine $ — 


FEDERAL INSTRUMENT CORP. Dept PS2, 14-02 Broadway, L.I.C. 


World’s Lowest Cost You Read About it! NOW OWN 
Dependable, Powered America’s Most Wanted Car Accessory 


sa J) “Oil-Spy” 


The New 1950 VALUE AN EVER WATCHFUL EYE 


Be ‘ON YOUR OIL LEVEL 
Offered | Against Damaged Motors 
‘ Measures Oil Level 
| Accurately & Automatically 
75 Coa ed 
mutes 
PER GAL. [a "Srroved’ accessory” 


My Cushman takes me every- | . essory 
y Cushman ? ry Most Valuaple Car Acc 


where — quick! LITTLE 
COST!” Own, maintain and operate 
Sic a mile! Cheaper than bus fare 
! s. Parks anywhere. W ~ 


oo just taking pleasure spins. 
New ‘flashy 1950 Cushimans are ruggedly 
autifully streamlined. You'll be proud 

‘Town a genuine Cushman!” And how 


Soe te? vest, Sout 


you'll boast of the economy! 
SEE your Cushman dealer for demonstra 
tion. Or, rush card for free folder with full at 


details, sed cone “ates 
GUS, CUSHMAN MOTOR WORKS PARKWOOD MANUFACTURING CO. 


Dept. P2 Lincoln, Nebr. 605 Williamson Bide. Cleveland 14, Ohio 
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~ 
HOW TO GIVE 


QUICK 


REST 


TO TIRED EYES 


1. Put two drops of 
soothing Murine in 
each eye. In seconds, 
your tired eyes feel fresh, 
Tested, wide-cwake. 


2. Murine’s 7 ingredi- 
ents cleanse your eyes 
quickly, yet as gently 
as a tear. Murine helps 


Wii 
my 


ch 


H 


AY 


Portable heat-makers that 
really make cold rooms 
comfortable. Just plug into 
electric outlet. Completely 
automatic, with trouble-free 
thermostatic control. Made of 
cast iron just like a stationary 
radiator. Will I 


1d it I Clean, odor 
sizes, AC or DC, $57 to 
$78 FOB factory. It will pay 
for itself in comfort, safety 
ond convenience. Learn the 
whole story of this effi 
heater—use the coupor 
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EAT 


Underwriters! Laberotories, Inc. 


—leal for: — 


Redroome * Rumpur Rooms * 


FXII III III III IIA 
Our 239th Advertisement 


REAL DIESEL ENGINE! = 


| 


ens 


Siti siz, FoBht 
plus 28e postage 
% covtam nosey con, dept, 107 E 2bW St. New Yrk 35, WY, 


eee Treat er errer eT errr eet 


Seen the NEW 
Crosman CO:2 
PISTOL & RIFLE? 


Shab RR HbHbbHDbbEE 


TAC ACCORDIONS 


ll models, Very, best. Hand 
teed direét, from 


Se ie and Address for FREI 
ITALIAN ACCORDION MFG. CO. 
7600 Cottage Grove Ave., Dept. PS-2, Chic 


RUPTURE! 


‘An amazing. Air-Coshioo 
{ivention tlicws bey 
fein, at work atyey. 

topest coconsliay, 

Barbie cheap."Day ond nit protetion be 
Nature support weakened muscles gently but #ut 
ae RON Frimt Wee NOW for fry Roser and 
pe hy 


Brooks Company, 163-6 State St., Marshall, Mich, 


Always Mention Popular Science 
when writing 


105-115-125 vi con. 


inches. Bool primer, 


yoltooen: 
‘omos., 780 ¥. of 100 mil 
1 5 amps. Schematic diogrom, vol 
‘ond compiate. instructions included. 
SHIPPED EXPRESS chorges collect 
of remittance. Shipping weight 
Fesidents odd 3% fox. No C.0.0.'s. 


NOW YOU CAN BUY 7 
THE ONE AND ONLY 


SPEED 0:1 boots that take the lead in 

outboard races. You'll find them in the more 

thon 50 models ruggedly built for speed, 

for fishing; in fact, there's a “Wolverine” 

for every boating pleasu 

‘Make your next boat a “Wol- 
Free literature on 


WAGEMAKER COMPANY 
DEPT. 26 GRAND RAPIDS, MICHIGAN 


c = -3 ZONE ACTION 
COMPARE 
Woadgrod aGoer ent 


tore. See what a difference exclusive 
Howaid Process Glass Fibers make 


POWER Zone 
Wonderod has backbone—where it's 
needed—forthe powertosethehook. 
3, The ACCURACY Zone 
Shakespear im 
double ofiset handle makes ace 
‘casting as natural and easy as point 
ing your kaxer. 


new! 7 JEWELS! 


3 Year SERVICE Gt 


Treasure and Mineral 


LOCATORS 
GEIGER-COUNTERS 


FOR URANIUM-ORES 
CREDIT PLAN—FREE LITERATURE 


FISHER RESEARCH LABORATORY In 
Pale Alte, Cait. 


Shakespeare Company, Det 
Kalamazoo 2, Michigea 

Send me your free 1950 Tackle Book and 
Pocket Fishing Calendar. 


PAce 

G R Cpprts catalog 
snes 

Ik Tore-ess Axles 


IK Bull Dog Hitches POWER 
Ke Rating ons PRISM 


+» Send for your copy TODAY! an yange hse shart 


HAMMER BLOW TOOL CO. 
WAUSAU 14, 
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NEW LOWER PRIGES 
ON CROSLEY CARS! 


Reductions vp to $105. And the 1950. Crosley cors hove 


new Crosiey—coste less 
50" miles on 6 gallon of 


STATION WAGON 
rice reduced 


Trucks, both Ponel Delivery ond Pick-up hove 
n reduced—$83 on each modell Declers ome 
gents wonted! 


@ FINE car 
‘You s0e them everywhere! 


Se IT'S FREEL IT'S MEW! 
the 1250 CROSLEY 


BE FAIR TO YOUR HAIR Wace beecer 
ing haire Embarrassed by falling dandruff, itch- 
ing scalp? Get the new VITABRUSH, the electric- 
automatic brush with built-in brush head motor, 
gives scalp and hair an invigorating “workout” in 
juste 3 minutes. Cleans scalp, stimulates blood supply, 
distributes the natural oils. Fun to, use—relaxing. 


Write for satisfaction-guaranteed offer—today. 
Y Mfg. Co.,3799 Field Bldg., Chicago 3. 


Make Garden Masonry 


for Spare-Time Profits 


Millions of homes can use these Ornamental prod- 
ucts — urns, vases, flower boxes, bird baths, lawn 
seats, flagstones, etc. Easily made of sand and 
cement. Permanently glazed in a range of smart 
colors. Distinctive — attractive — quick selling. 


Eye-Appeal Makes for Cash- 
ne and-Carry Sales 


Selling prices allow 200% to 
300% mark-up on basic costs 

}| Only ‘a smail investment | > 
|| needed “for supply. of ‘molds. 
Easily ser up in shed or ga: 


rage. Write immediately for 
catalogue OM and price list. 


| COLORCRETE INDUSTRIES, INC. 
Holland, Mich. 


= Ges 
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STOP AUTO ACCIDENTS 


®@ FANS! rants Y 


ALL TYPES — ALL SIZES 


ELIMINATE HAND SIGNALLING 
Enjoy Sefe—Comfortable 
Winter Driving with the 


SIMPLEX DIRECTIONAL SWITCH 


Car Owners! Moot Master Glaze—the sensationally different 

‘and used cara! .Not a wax—not an oll polish 
thing that “smears” over the surface. 
MASTER GLAZE is a unique discovery 

ick and easy to apply! Gives a bard 

jass-likesurface. Even gasoline cannot dull 
ft Lasts six months toa year! Amazing 
Tuster-sbeautifuly sparking clean and brit 
ant! Doesn't finser-mark-doesn't smeati 
Neen en COE NOTHING LIKEITI 
“PREE 


EE SAMPL 


te 


demonstrator, 
Big profits, 
Good territory, 
Write today 


Just send your name and 
MASTER GLAZE CO,, 7720-604 W. Harwood Ave. Mi 


Write » 
Fer 

FREE 
CATALOG 


4 Saves Costly Redecorating! 


“AMAZING INVENTION. Be 


ANAN 2oercaG) 
OScTRIC PLANTS. 


FOR CABINS, TRAILERS, 
CONTRACTORS, BOATS 


estes. beyond 
"hundred mode! 


\ Gasoline ox Diesel Powered 


\ (UWRITE FOR CATALOG = 
D. W. ONAN & SONS INC. / 
abeRapalsten Ave, Minneapolis 5, Mina 


creamy liquid | 


JOHNSON’S NEW MODEL TN 
Johnson Neutral Clutch and Full 
Pivot Re Al 


Dual Carburetion. 


whro-Control. Ready-Pull S 
er. S-o-w Trolling —24 other fea 


asin weightorprioe! 
Oe senioctateanat. donno 


Mister, this is JT! Neutral is now yours in the 
board motor that is renowned for its performance, 
NDability 
in neutral, Flip the lever 
with the motor running. Jockey easily in 
and out of tight places. Johnson Neutral Clutch brings 
new convenience, new thrills to outboard m ! 


the famous 5 hor 


on your 


Prices are lower, Get set early for a full season of 
boating and fishing fu 
Look for h 


classified 


your Johnson dealer now, 
‘Outhoard Motors” in your 


FREE wanpy cuart 
| 5 models for 1950, including 


JOHNSON 
500 Pershing Road, Waukegan, Illinois 
Johnson Motors of Ce peterbors, Canada 


Hf it’s not a Sea-Horse, Johnson did NOT make it 


MOTORS 


SEA-HORSES FOR DEPENDasitity 
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—Old Town 
Lapstrake Boat 


Smoort lines of this Iapstrake out- 
board boat help you start in a hurry— 
and get there fast! She’s roomy, too, 
with wide cross seats (folding backs) 
and long seats on both sides at the 
stern, Handles easily, with deep bow 
to fight stormy waves! Built of hand- 
some woods for strength and service. 
Upkeep is easy. 


FREE CATALOG shows just the model rou 
eed. t 


“BEST SURFACE POPPING LU! 


HULA POPPER’ 


—SAYS WORLD FAMOUS 
OUTDOOR WRITER 
ROBERT PAGE LINCOLN 


“I took these four bass 
from Thunder Bay River, 
Alpena, Mich., on your 
Hula Popper. Have seen a 
great number of small and 
large mouth taken with 
it hero. It’s the best su: 
face popping lure made: 
Pops,, plunks, jerks, 
twitches with full con- 
trol. Skirt squirms like 
live bug. Drives bass crazy. Choice 7 colors. 


# ULA POPPE 


is 


hi 
> Waite FOR FREE FULL-COLOR BAIT CATALOG 


FRED ARBOGAST ¢ Co., INC. 


1752 WEST NORTH STREET © AKRON 
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KING MIDGET 


HOME ASSEMBLE! 


HULL AUTOMOBILE COMPASS 
READY ANSWER 
WHEN THE QUESTION IS DIRECTION 
Beaconlite illuminated, $5.95; Stream- 
Hine standard At your dealer's, 
Write for literature 


wh 4afills 18/7 LEVEL 
fer femme ‘Srettemen! 


MIRACLE TOMATO 
Yields BUSHELS 
ToaVine 


3, Now—You can grow the world's 
most amazing ‘Tomato right in 


Is your 


H e a i 
2 to 3 bushels of delicious, ripe 
‘tomatoes from every vine. 
BURGESS CLIMBING wo rth a 


x 
7 RiPt-CROP | ¢ 9 
TOMATO grows 16 to20 feet high. 
b' fsfanvor Some weigh ax mock tamp 7 


ss pounds each: Unsurpassed 
for ctnping and ae z. Blight aera 
P freo—drourht and divease-re- | Discover a new way to IN 
Sear ore ew ereen with startling clarity — by spending 
SF TRIAL PACKET OF PELLETED just 3c for a postage stamp! Aw 

BETTER GROWING SEEDS ONLY that may help you enjoy normal fam- 


ST cm 10e—3 FOR 25 POSTPAID, ily and social life again... win new 
ye ©. ORDER TODAY. success and happiness. A way that's 
ef Write for FREE complete easier than you've dreamed possible. 
italog listing manyunusual 
‘Seeds "Hantevand Bulbs. | tells 
BURGESS SEED & PLANT CO. | pook 

wert eamewremen | |g REE overcome 

~ ~< How . loss 
NU-WAY Build Your Ou Hearing oo do ie 
LAWN MOWER Rotary Type Lawn mail coupon for valu: 
Mower able book. It re- 
Write for We Supply Cutting Unit veals amazing secrets of 


how deafness can now 
be overcome, thanks 10 
saci teca a tiny, new electronic miracle. 
NMC No Button Shows In Ear 

Book tells how to hide deafness. Act now 
TRACTOR-LITE MFG. CO., seit axe, own © sobkeer any aoc YOU. 
_ Mail coupon today for your 

———— FREE book No obligation. 


LIGHTWEIGHT 
Now only $346-30 


hy, 4-cycle, 2-apeed. Foot-abitt. nit Hearing 
Over "i miles’ por ent. Over 60 sates eats 
mph, Wille for tree ‘elrcular ing Aid Co., Dey 


MUSTANG, Dept. GP-28 z: 1450 W. 19th St., Chicago 
~ - MAIL COUPON TODAY 


FREE Circular 


orice $12.50 
Why Pey More 


‘Complete. 


MONO-PAC 


BINOCULARS 


DIRECT From IMPORTER Eea'to crerene Beating teas widsout | 


| 

) eo I 
I Name ! 
| I 
| | 
I 


| ey | 
E patie eo | Picncers “‘Tooders__ 
WO To suger BnOcULARS” 
= Pocket Binocular an BENJAMIN air 
ee RIFLES gram yaaparorarg PISTOLS 
Badedeaary SEND FOR FREE FOLDER OF LATEST MODELS TODAY 
i a ie ca H2UGRPE CLEANS ECONOMICALCBENIAMIN with AdlunblS 


Fower and Amazing Accuracy. Use BENJAMIN H.C'PELLETS for 
BEST RESULTS in all vised models, WRITE AT ONCE. 
BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 
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[BUSHNELL Paes 


New RCA electron tube gives today’s 


amazing 


‘computing machines an indispensable memory. 


Tube with «a memery keeps answers on Tile 


So complex are present scien- 
tific studies—such as in atomic 
research—that just working out 
the “arithmetic” could take all 
of our scientists’ time. 

A short cut is found in elec- 
tronic computers, capable of add- 
ing or multiplying numbers as 
large as one thousand billions in 
‘millionths of a second. But such 
speed is valueless unless—with 
comparable speed—the results of 
countless computations can be 
kept “on file” and taken out again. 


Such a “le” now exists in a “mem 
tube, developed at RCA Laboratories. 
Electronically it retains figures fed into 
calculating machines, holds them in 
Mtorage while it memorizes new ones— 
Speeds. intelligent solutions through 
images of mathematics, 

Uses of RCA’s “memory” tube 
are many. It will help atomic 
scientists acquire new and needed 
knowledge . . . provide new infor- 
mation on supersonic flight . 
even help make rapid weather 
predictions! It is an invaluable in 
strument in the scientist's cam- 
paign to penetrate the unknown. 


For your benefit: 


Development of the “memory” 
tube is just one example of the 
many basic advances pioneered 
at RCA Laboratories. Continued 
leadership in science and engi- 
neering adds value beyond price 
to any product or service of RCA 
and RCA Victor. 


Examples of the newest advances in 
radio, television, and electronics —in 
‘action—may be seen at RCA Exhibition 
Hall, 36 West 49th Street, N.Y. Ad- 
mission is free. Radio Corporation of 
‘America, Radio City, N.Y. 20. 


RADIO CORPORATION cf AMERICA 
Werld Leader in Radio — First in Television 
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The Playing Fields of Science 


HE Battle of Waterloo, they say, was won 

“on the playing fields of Eton.” And the 
athletic field has long been a training ground 
for the kind of courage and leadership that is 
vital in visible combat. 

But the battle for survival, it seems obvi- 
ous, will be won on the playing fields of sci- 
ence and engineering. With or without war, 
the future that projects from the present calls 
for aptitudes that don’t grow on athletic fields. 

For two years, the Civil Service Commis- 
sion has been looking for the answer to the 
question that is the hinge of the future: where 
can we find the thousand young men a year 
who will be needed to run a billion-dollar- 
a-year program? 

The young men with the aptitudes to 
dream, develop, and operate equipment con- 
stantly more complicated aren't dashing 


around on high-school football fields. The 
best place to catch a future physicist, the 
Commission says, is among those who get 
through school ahead of schedule. 

The best budding engineers and techni- 
cians, according to the Commission, come 
from the high-schoolers who spend their 
spare time soldering up a radio circuit, or 
crawling around the innards of an automo- 
bile. 

In other words, the “playing fields” of sci- 
ence and engineering are the school lab after 
hours, the Model Garage, and the back room 
of Joe’s Radio & Fixit Shop. 

We think that, technically, the future is 
in good hands. 


Finney Gites 
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Ray-O-Vac LEAK PROOF batteries 
stay fresh for years ! 


(because theyre sealed in steel !) 


See how much more you get 


in these truly modern batteries, Each 
Ray-O-Vac Leak Proof starts with a power- 
ful, well made battery. Then . . . 


1. Steel bottom is added. 
2. And a steel top. 
3. Next — Multi-ply insulation. Many layers 


of protection against corrosion. 


4. Last—a steel jacket. This completes an 
air-tight seal, to stop corrosion and keep 
y fresh and powerful. Only 
builds batteries with all four of 


| Ask for Ray-O-Vec Leak Proots 


athe slay task 


POPULAR 
SCIENCE 


eeu sesnon, Monthly 


Water Trails in the Sk 


look like a rocket-assisted take-off. Actually it is a Fairchild C- 
plane dumping water ballast during a test fight. Replacing 
shot used previously as ballast, the water, contained in four 720-gallon aluminum, 
tanks, can be pumped back and forth to duplicate any load distribution. ‘The 
water ballast is transferred from tank to tank at the rate of 70 gallons a minute. 
trically operated valves in each tank permit the entire liquid load to be 
jettisoned through 10-inch openings in the plane's floor in 75 seconds. 


is may 
19 Packet cargo 
-pound bags of 
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PR eR, a 


Big mouth of this earth mover can scoop up a ton of dirt a second in a 914-foot-wide swath. 


ee, Big Mouth Ba 
Ton a Second 


Trucks follow loader in long procession, cach at a rate of better than one a minute. All out, 
one moving up under the conveyer as the one 2 a ton a second. The load 

ahead is filled and moves on. The loader can fill c tractor that pulls it, 

the trucks, each with a 16-cubic-yard capacity, and 18 feet high. C 


Cover painting hy Ray Pioch 


er ne 


Machines that move moun- 
tains are helping man literally 
to change the face of the earth. 


By George H. W 
PS photos by Hubert Luckett 


tz, 


ir. 


HALF-DOZEN years ago, a dam or road 

builder who could handle 300,000 cubic 
yards of dirt a day was considered a miracle 
man. Now, more than one large contractor 
can guarantee to move 1,000,000 cubic 
yards—the equivalent of a mountain of 
earth half as tall as the Washington Monu- 
ment and a seventh of a mile long at its 
base—in a day without even straining his 
equipment! 

This tremendous increase in our ability 
to make mole hills out of mountains is made 
possible by the new and ingenious “big 
mouths” used in the earth-moving industry 
Today, we have mechanical monsters ca 
pable of chewing up and transporting pro- 
digious amounts of dirt. We have rugged 
Diesel engines capable of powering such 
earth And we have mammoth 
‘some taller than a man and 
costing more than your family car—on which 
the new earth movers can roll at high 
speeds. 

Right now, a team of one breed of “big 
mouths”—gi ze conveyer-belt loaders— 
is chewing through the hills and dales near 
the town of King of Pr Pa., to form 
‘the roadbed for the eastern extension of the 
famous Pennsylvania Turnpike. A few weeks 
ago, I watched one as it spewed an almost 
continuous stream of earth into big Diesel- 
powered trailer trucks, each capable of 
holding enough dirt to fill the average living 
room up to its door tops. > 

Stopwatch in hand, I timed the opera- 


Mountain » day. In 24 hours, as drawing below 
shows, loader can move enough dirt to form 
hill three times taller than average two-story 


house and six times wider in diameter at the base. 


Close-up of big mouth in action shows how 
dirt sheared off by large, plowlike blade and 
edlge-cutting blade at side is funneled into 35- 
foot-long rubber conveyer that feeds it to trucks. 


Above, tractor pulls loader along at brisk 3." 
tap. pace when cutting. Note the depth of 
the cut as shown by the high bank at the right. 
Below, a General Motors Diesel mounted on the 

of the loader powers the conveyer. Ti 
figure of truck driver shows giant's size. 


: 
——== EE 


‘The tractor driver controls the loader 
three hydraulic levers mounted just behind h 
seat. The levers control the movement of the 
conveyer belt, the angle of the cut, and the 


tion as a long procession of the deep-bellied 
trucks followed the loader as it gouged out 
the roadbed at a three-mile-an-hour 
As each truck was filled to heaping, the one 
directly behind it would pull up under the 
loader’s conveyer and follow: at the loader’s 
pace. It took just 50 seconds, on the aver- 
age, to fill a truck to overflowing and get it 
on its way. 

The big-mouthed loader was gulping up 
dirt at better than 16 cubic yards a minute, 
or at a rate of 23,000 cubic yards every 
24 hours. If its round-the-clock output were 
piled in one spot, it could form a hill three 
times taller than the average two-story house 
and six times larger in diameter at the base. 


Another big mouth, this new twin-engine 
scraper has one engine in front to pull and an- 
other in back to push, Fully loaded, it weighs 
122,000 pounds, yet can still scoot over rough 


depth of the cut. Looking back, the tractor dri 

cer gets directions signaled to him from man on 
rear end of loader who also signals directions to 
drivers of trucks moving up under conveyer. 


If it were dumped into a block-long city 
street, it would bury it up to the third-story 
window sills of the bordering buildings. 

the time, the loader was running at less 
than full’speed. All out, the conveyer can 
deliver as much ton a second, That's 
36,000 tons in a 10-hour shift. 


Mountain a Day 


In any terms of comparative measure- 
ment, that single machine was moving a 
heap of dirt. Little wonder then that, by 
putting to work a large number of “big 
mouths” like the one I was watching, a well- 
equipped contractor can literally move a 
mountain a day! 


ground during ling runs at 30 m.p.h. It can 
make a round trip from “borrow pit,” where it 
picks up needed dirt, to the dump point several 


hundred yards away in less than 3 minutes. 


Special bridgelike design of hitch and draw- 
bar centers loader’s 25-ton weight on tractor’s 
track frames. Joint’s universal action lets loader 


pitch and yaw without straining coupling. 


Basically, the loader is an overgrown, 
super-powered belt conveyer riding on twin 
endless tracks and fitted with a wide cutting 
blade and deep plow at its forward and 
lower end. Its 50-foot length and 18-foot 
height dwarf the tractor that is used to pull 
it along. 

‘As the loader moves forward, the plow 
mouth, which can cut a swath nine and a 
half feet wide, feeds a steady stream of dirt 
onto a rubber conveyer belt that is four and 
a half feet wide. At the end of its 35-foot 
trip up the conveyer, the dirt is dumped 
into the waiting trucks. A 190-hp. Diesel 
engine, mounted on the rear of the loader, 
provides the power for the belt conveyer. 


Ground’s-eye view. shows scraper's giant bowl. 
Man in center is dwarfed by its massive size. 
When scraping edge (lower foreground) has 


scooped up enough dirt to fill bowl, gate (top of 


Rear end of loader rides on crawler tr 
ing individual rollers on each sh Tracks 

weight over large area, providing good 
jotation and stability on soft or uneven ground, 


The movement of the belt, as well as the 
angle and the depth of the cut, all are easily 
controlled by the tractor driver through 
three conveniently located hydraulic levers 
mounted just behind bis seat. 

As he drives, he looks back and receives 
hand-signaled instructions from the “truck 
guider” who stands on the loader’s frame 
just under the upper end of the conveyer. 
The “guider” watches the loading of each 
truck and not only signals to the tractor 
driver when to start and stop the belt but 
indicates to each truck driver whether he 
should pull up or fall back to distribute the 
dirt evenly in the truck’s body, The effi- 
cient operation of a loader depends to a > 


picture) is lowered, and bowl is raised clear of 
ground for overland travel, Note sharp, near-90° 
angle of front driving wheels, permitting the 
scraper to turn on proverbial dime, 


scraper, gate is raised, and telescop- 
piston tips up bow! to spill out 

e pick-ups, are made on the ru 
ion is done without stopping. 


ing hydraulic 
dirt. Dumps, | 
80 entire ope 


A 190-hp. GM_Diesel powers scraper’s, rear 
wheels through Allison torque converter. Good 
ear tires, 87 in. in diameter, each weigh 1,427 
Ib., cost $2,400, and take % hr. to inflate to 40 Ib, 
4 


ge extent on the teamwork of these three 
men, 

Newest of the “big mouths” that are 
now speeding the construction of dams and 
highways is the twin-engined scraper. Manu- 
factured by the Euclid Road Machinery Co., 
of Cleveland, Ohio, which also makes the 
loaders I saw in ope 


ly craping earth 
up into its belly at the rate of 24 cubic 
yards a trip, but it carts its load quickly to 
where it is needed. It can gather in its full 
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Inside view of scraper’s bow! with front gate 
closed shows its large capacity. Sides are as tall 
as man standing inside. Scraper can pick up its 
24-cubie-yard load in less than a minute, 


solenoids,tbelow, automatically shift the 
er's Tei ¢ transmission when the 0 


capacity of dirt in less than a minute and 
be off on its overland haul to the dumping 
area at a galloping 30-m.p.h. pace. 

Pan scrapers are not new in the earth- 
moving business. Those in general use, 
however, are of much smaller capacity (14 
cubic yards or less), are pulled by a tractor 
or a two-wheeled traction unit, and normally 
require a second tractor or ‘dozer to push 
from behind while they are making a cut 
to fill their bodies. On the overland haul 
after loddling, their speed is limited. 


* Gate and bowl, like unloading ejector, are hy- 
draulically operated. ‘Three cylinders ato 

front end of the scraper body, as shown above. 
do the job-one for the gate, two for the bowl. 


When driverf shifts front engine, roller at- 
tached to shift lever operates buttons that actu- 
ate solenoids to shift rear engine, Three levers 
Aj in foreground control gate, 


bowl, and ejector. 


wuIcTOR 


Not so with the new twin-engine scraper. 
It has its rear-end pushing power built-in 
in the form of a remotely controlled Diesel 
engine that drives the rear wheels through 
a torque converter. The 190-hp. Diesel that 
powers the two rear wheels of the front- 
end puller is used for general maneuvering. 
When power from the rear of the scraper 
is needed in making a cut, however, the 
operator presses down on dual accelerators 
to bring both engines into play. This applies 
a total of 380 horsepower from the two en- 


‘ia 


£ 
BRAKE = 


has more pedals than you can 
shake a foot at. Pressed together, dual accelera- 
ors at right control front and reat engines simul- 
taneously. Larger pedal at left is air brake. 


Air booster on steering mechanism lets driver 
handle the big machine about as easily as you 
«ko the family car. The seat is equipped with 
hydraulic shock absorbers and spring mountings. 


gines to the four giant rubber driving wheels. 
The new scraper makes scraping and 
loading a one-man operation. When the 
driver shifts gears on the front engine, the 
gear-shift lever operates buttons that in 
turn activate solenoids to shift the rear 
engine simultaneously. The effort necessary 
to steer the 48-foot behemoth, which weighs 
approximately 122,000 pounds fully loaded, 
is no more than that required to drive the 
average car, An air booster on the steer- r 
ing system takes care of that. As for 
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brakes, a foot pedal applies air brakes to all 
four driving wheels, while an auxiliary hand- 
operated air brake allows the driver to 
lock either the right or left front driving 
wheel as an aid in making sharp, right- 
angle turns, Even the horn is air-operated. 
By operating three levers located at his 
right, the driver has fingertip control of all 
scraping (loading) and dumping operations. 
He can lower the pan to scrape and load or 
raise it to carry. He can open or close the 
front gate. And he can control the ejector 
that pushes the dirt out during the unload- 
h case, powerful hy- 

lifting, opening, 


shing power. 


Working on the Run 


erage conditions, the twin- 
engined scraper can work continuously 
without stopping. When a cut is to be made, 
the bowl, or body of the scraper, is lowered 
so that its front cutting edge can take its 
long scooping bite of earth under the 
power of the four big driving wheels. Then, 
when the bow! is filled, its front edge is 
raised, the gate is closed, and the scraper 
is off at a good clip to the dumping or fill-in 
grounds, To unload, the driver simply moves 
the controls to open the gate and move the 
ejector forward. The dirt spreads out evenly 
from the forward edge of the ed bowl! 
and the scraper ts its trip back for 
another cut. On the average overland haul 
—about 400 or 500 yards—the entire se- 
quence from loading to dumping and back 
to loading takes less than 3. minutes. 

Power, capacity, and speed—those are the 
watchwords where earth movers are con- 
cerned. For they are the three factors that 
reduce costs and speed construction. And 
all three are made possible through the 
development of the Diesel and giant rubber 
tires, 

Visit any big construction job today and 
you'll see the strongest, the biggest, and the 
fastest, all the way from the loaders and 
scrapers to twin-engined Diesel dump trucks 
that can roll over rough off-the-road terrain 
with a full 34-ton payload at better than 
25 m.p.t 

Watching these machines move moun- 
tains, you have to think twice to realize that 
they are today’s version of the dinky mule- 
drawn “fresno” wagons that not long ago 
toted the dirt for our roads and dams and 
even today still help out with the daily 
chores on many a small farm. END 
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Automatic “Chute 
Safeguards Airmen 


Tue British airman below is wearing 
the latest addition to pilots’ safety de- 
vices—a parachute with a robot ripcord. 
The automatic release assures that even 
a wounded or unconscious jumper’s chute 
will open at a preset height from the 
ground. It also delays opening of the 
“chute until a jumper has fallen quickly 
through high-altitude air so rare that he 
might suffocate. The release works by 
barometric pressure on the rubber bulb 
seen attached to the mechanism on his 
belt. If a flier abandons his aircraft be- 
low the altitude for which the release is 
set, a clockworks opens the ‘chute after 
a delay of five seconds to make sure he 
is clear of the plane. The robot release, 
developed by the Irving Parachute Co., 
of Hertfordshire, England, operates a 
seat-type ‘chute; the chest ‘chute here is 
worn only for emergency use. 


What Makes the Water Run? 


Specrators were stumped at a science 
show staged by the Naval Ordnance Labora- 
tory in White Oak, Md.—a faucet hanging 
in mid-air kept spewing forth water. The 
explanation: the stream hid a glass tube 
connecting the faucet with a big pan on a 
table, A motor pumped water up through 
the tube, and it ran down the outside. 


*Copter Nose Peels Open 

Openine like orange peels, the doors on 
the nose of this new Air Force helicopter, 
made by Sikorsky, give ready access to the 
engine and the big fan necessary to cool it. 
With seats for 12 or space for eight stretch- 
the machine has been flight-tested suc 
cessfully. The cabin is under the main 
rotor. The pilots sit above and forward of it. 


Jack Speeds Car Loading 

Avromosites are pushe 
lines right into waiting fre 
new Autow Loader? made by the Salsbury 


Sander Helps Tires Grip Road 


Tras road-sanding unit on a new General 
Motors truck is operated by a dash-con- 


trolled solenoid when tires need more fric- 
tion. 


Made 
St. Paul, 


the ton Electric Sander 
holds 70 Ib. of sand, 


Corp., of Los Angeles. The tug in the fore- 
ground lifts the rear end of tomobile 
with a hydraulic jack and pushes it into 
the rail car. An assistant at the steering 
wheel guides the 


Nested sections of Army's, Transportation 

Corps umiak are examined by two soldiers 
from Fort Banks, Mass. Boat was designed by 
Corps’ Marine Section at Brooklyn Army Base. 


———~ 


tions. Boat, 26 f 
or 3,000-Ib. ¢ Weighin; 
440 is frame, it can breast fairly rough seas 
A, Here craft rides icy waters off Marblehead. 
It can be propelled either by oar or by a 


Army Improves 
Eskimo Boat 


HE Army's Transportation Corps has 
taken apart an age-old Eskimo boat, the 
umiak, and put it together again better, 
The umiak is a light, small craft with a 
wood framework covered with animal skin, 
The Eskimos, propelling it by paddle, find 
it ideal for Arctic use. 

The new Army version is collapsible. It 
co in four wood-framework sections that 
are fastened together and covered with a 
rubber-impregnated nylon skin. That makes 
it portable for long overland hauls. And it 
can be dropped—in pieces—from an airplane. 


Lashing draws it tight ‘and. s 
tructed on dory-type 


lines at Graves boat yard, Marblehead, Mass. 


10-hp. outboard motor, which gives it 8-m.p.h. 
speed. Assembly took only 30 minutes. 
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1 Truck t 


snow dumped into the body of a truck 
fitted with this removable top would melt 
immediately. Gas piped from a storage tank 
behind the cab provides the heat. The water 

any convenient 


then can be poured into 
sewer, reducing the number of trucks re 
quired to cart snow from city streets 


Magnets id Cuff Links. 

There would be no fumbling with the 
fastenings of these cuff links. A powerful 
magnet embedded in one half of each link 
and a soft iron disk embedded in the other 
form a strong “magnetic latch” to hold them 
together. The design concentrates the mag- 
netic force so it won't magnetize a wrist watch. 


ew Ideas from the Inc entors 


n the page, please, for three 


Tats 


cc 
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3 Electricity te 
Weeds would be shocked to 
death when this electrical weed killer was 
pulled over them by a tractor. Multiple elec- 
trodes projecting down from the wheeled 
trailer touch the weed shoots and give them 
a 12,500-volt-AC jolt that, according to the 
inventor, will effectively kill their roots. 
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Kill Weeds. 


ore new ideas 


—>— Sag 


Brush to Speed Painting. 

Bothersome dipping in « paint ean would 
be out with this brush that is fed by a flex- 
ible tube connected to a paint reservoir. The 
flow of paint to the bristles can be controlled 
by a handy thumb-operated valve. For ease 
in cleaning, the brush handle, bristles, and 
int feeder can be easily taken apart 


o 


replace the conventional long cutting blades 
on this lawn Mounted on the driving 
shaft at an each rotating blade pro- 
duces a shearing action first against one edge 
and then the other of a V-shaped tooth. 
Mower operates when pulled or pushed. 


6 Projector You 

wouldn't need even to lift your head 
from your pillow to see the time at night 
with this projector. A push of a convenient 
bedside switch flashes an image of the dial 
of your watch on the ceiling. Before retiring 


Patents om these 
Las Angeles, 


jntions have been granted 
fh RS Bimmer, Red Bas 
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1. A. I. Cayas, Glendale. Cali: 
Braver, Ingleside 


it is necessary only to place your pocket or 
wrist watch on an aperture on top of the 
projector housing. A small lamp bulb, two 
s, and two reflectors do the rest when 
the switch is operated. The projector also 
can be arranged to project onto a wall, 


Sensitive Radar Snoops Out Storms.in Advance 


Tue U.S. Signal Corps Engineering 
Laboratories at Ft. Monmouth, N. J fore- 
casting storms by radar six to eight hours 
away. In the picture of the oscilloscope 
above, the top represents due north. The 
hard blotch of light in the center, site of 


Faney Towboat Has Radar 


Tus ultramodern towboat can pull three 
integrated barges with a capacity of 81,680 
barrels of gasoline. It’s equipped with radar, 
radiotelephone, and an automatic pilot. 
Made for the Sohio Petroleum Co., it is 
powered by a pair of two-cycle General 
Motors Diesels of 1,600 hp. each. 


*Chute Stops Newest Bomber 


To save brakes and permit use of shorter 
ds, the U.S. bomber, the Air 
Force thre B-51, can be brought to a 
fast stop at the pilot's discretion by a ribbon 
parachute released from above the t 
Main wheels are bicycle style; plane 
steadied during taxiing by wing-tip wheels. 


MELE 


the station, is made by nearby land and sea 
targets. The flecks of light within the rings, 
spaced at 100-mile intervals, are storms from 
175 to 275 miles away. Broken light on 
perimeter is degree scale. Picture at right 
shows 100-foot storm-detector tower. 
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Buick’s sleek 1950 Super model 4-door sedan shows added window area, especially in the rear. 


Buick Boosts Power. 
Engine Compression 


UICK unveiled 21 new models at the 

turn of the new year—with higher com- 
pression ratios and resulting higher horse- 
power, The company’s stable of cars boasts 
seven models for each of its three lines— 
Roadmasters, Supers, and Specials. The 
compression ratio for all Dynaflow models 
has been boosted from 6.9 to 1 to 7.2 to 1. 
Horsepower ratings are: Roadmaster, 152; 
Super, 128; and Special, 122. A slight in- 


Super's new pistons (right below, with older 
one) are cut 0/16 in. in length to'3 49/64 in, 
Bore is boosted 3/32 to 3 3/16 in, Pencil points 
to new type of slot to minimize piston slap. 


crease in compression ratios for Buicks with 
standard transmissions also was announced. 
‘Aside from many small engineering re- 
finements, the company’s chief accomplish- 
ment for 1950 is a new engine for its 
Supers. It's more powerful without the 
penalty of a weight increase and, due to a 
rear-axle ratio, uses less fuel in normal 
ing. The compression ratio is 6.9 to 1 
with the regular transmission, 


Con rods are 14 in. shorter, or 7% in. between 
bearing centers, Stroke remains the same. Power 
of engine on Super models has been upped to 
128 hp. from 120 hp. without weight increase. 


Rea room, shown (top) in compari- in some models, The rear seats in the Tourback 
son with jer—up to 14% inches models are roomier than the front ones 
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ir Tankers 
uel Jets for 
ong Flights 


Speedy new system for refueling on 
the wing opens way for revised a 
strategy and faster airline trips. 


By Deron Francis 
Drawings by Ray Pioch 


T LEAKED out last 

- month that the U.S. Air 

Force had three Republic 

Thunderjet fighter planes 

equipped to be completely 

refueled in mid-air in 90 seconds each—and 

the way was opened for a fundamental re- 
vision in the nation’s air defense strategy. 

The perfection of a quick in-flight re- 
system also promised seven-hour 
transatlantic schedules by jet-propelled pas- 
senger transports, perhaps within a year. 

It forecast the probability of ultimate five- 
hour passenger flights coast-to-coast in jet- 
propelled aircraft, 

It offered the U.S. Navy 
and striking power for its 

It solved, finally, the most serious draw- 
back of the airplane—its inability to carry a 
great load a long distance nonstop. 

The fast, automatic transfer of fuel from 
tanker planes to military and commercial 
years in the making. 
a reality. In-flight refueling will 
become a commonplace for both bombers 
and fighters in the next few months. What 
this means in terms of air defense can be 
reduced to simple mathemat 

A bomber propelled by reciprocating 
engines and refueled once in mid-air en 
route to its target can carry three times 
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FUEL TRAVELS THROUGH 
ROTOR SEAL TO 
CENTER OF DRUM, 

THEN THROUGH HOSE 


REGULATOR, 
ACTUATED BY 
DRAG ON DROGUE. | 
CONTROLS SPEED 

OF moToR TO 
EXTEND, RETRACT, 
‘On HOLD OROGUE 
STATIONARY 


‘MOTOR DRIVES 
Fup euuren 
CONTROLLING 
DRAG ON REEL 


VALVE AUTOMATICALLY OPENS 
WHEN SUCKLING PLANE IS 


SECURELY COUPLED AND 


HOSE BACKS UP ON REEL 


One of two chief components in flight refuel- 
ng is 70-foot flexible-metal hose. In military 


HOSE FROM, 
TANKER PLANE 


SPRINGS OF UNEVEN 
TENSION PERMIT COUPLING 
AT 25-18, PRESSURE, REQUIRE 
300-18, PULL"TO UNCOUPLE 


Three toggles in drogue clamp over annular 
groove in probe. Joint is sealed by synthetic-rub- 


WHEN COUPLING IS COMPLETE, 

SPRING VALVES ON DROGUE AND 

PROBE OPEN, PERMITTING FUEL TO FLOW 
IM TANKER TO SUCKLING PLANE 


‘Tanker erew then switches on fuel pumps. Play 
in drum rotation allowed by fluid clutch enables 
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operations, tanker carries it; in commercial re- 
fueling, the air liner will unreel it to the tanker. 


NOSE OF 
SUCKLING. 
PLANE 


ber ring. Plane 
pressure flashes a gr 


rrying probe cases forward, and 
en light in tanker cockpit. 


two planes to maintain contact if momentary 
speed differences are not more than 25 m.p.h 


Crewman checks drum amidships in tanker. 
Same equipment is used for ground refueling 


Drogue’s shape can be changed so air flow 
positions it either above or below the tanker. 


the weight of bombs over any given distance 
that an unrefueled bomber can carry. On a 
round trip of 6,000 miles, a bomber smaller 
than the Boeing B-50, refueled once on its 
way to the target and once on its retumn 
flight, can carry 20 tons of bombs. (See 
“What Can Our Bombers Do Now?” PS, 
Aug. "48, p, 74.) Without refueling, it re- 
quires a bomber the size of that Air Force 
colossus the B-36 to tote the same load on 
the same operating radius and return to base. 

In-flight refueling will also vastly simplify 
the problem of maintaining screens of air 
patrols for home defense in the event of 
war. The Air Force C-99 cargo plane, un- 
armed version of the Convair B-36, will be 
able as a tanker to haul aloft enough fuel to 
replenish the supplies of an entire squadron 
of 40 jet fighters—this at a pumping rate of 
at least 600 gallons a minute. The usual 
routine of take-off, fly, land, refuel, and 
take-off again will be a thing of the past. 
The pilot’s physical endurance will be the 
only limit on the duration of a flight. 

On the Navy's side of air defense it is 
proposed that tanker planes be based on its 
carriers to refuel its swarms of bombers, 
torpedo planes, and fighters at distances up 
to several hundred miles awa: 


Twice as Fast to Come? 


So seriously is the Air Force taking mid- 
air refueling that it is shooting at a fuel- 
transfer rate of 1,200 gallons a minute. The 
people who brought flight refueling to its 
present state say that such a rate is not only 
possible but highly probable in the near 
future. A fighter can be refueled in 90 sec- 
onds either on the ground or in the air as 
ainst 45 minutes on the ground by con- 
ventional methods. 

Flight refueling isn’t new. It was used 
20 years ago to hang up flight-endurance 
records. Cans of gasoline were transferred 
from one airplane to another, or the fuel 
was passed down through a hose by gravity 
feed. As late as last February the Air Force 
B-50 bomber Lucky Lady II refueled four 

es by the hose-gravity method in its non- 
stop flight around the world. The Boeing 
Airplane Co., of Seattle, recently announced 
a refueling system based on a collapsible 
metal boom connecting the tanker plane and 
the plane being refueled. It worked, but the 
crew of the receiving plane had to “fly” its 
boom to the tanker plane to make the con- 
nection. That needed a trained crew, 


What is new about fight refueling is 
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ach fuel tank in plane being refueled is 
equipped with special valve to provide auto- 


the system developed by’ Flight Refueling, 
Ltd., of England, now being adapted for 
use by our armed services. Here is why it 
had to be developed: 

Inherently, the airplane is an inefficient 
vehicle for transporting passengers, goods, 
or bombs, It eats up too much fuel in the 
process, Even with reciprocating engines 
instead of the more voracious jets, it con- 
sumes three to four times the weight of fuel 
required by a motor bus, for instance, and 
even at that will transport only two-thirds of 
the bus’s payload. Weight for weight, it 
uses more than twice the fuel of a trans- 
atlantic liner and carries only a third the 
payload, even with stops to gas up. 

Big planes capable of carrying enough 
fuel for nonstop flights of more than 3,000 
miles are not only expensive to build and 
operate, but they also can carry only 
1/25th of their fully loaded weight as “use- 
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atic shutoff. Plane can be fitted with selector 
alve to permit filling each tank individually 


ful” or payload—passengers, cargo, or bombs. 
Capt. C. H. Latimer-Needham, Flight Re- 
fuelling’s chief engineer, points out that 
there is a limit to the distance airplanes can 
fly nonstop, regardless of size, without dan- 
gerous overloading—when all the disposable 
load (passengers, cargo, and fuel) takes the 
form of fuel. In the opinion of some authori- 
ties this limitation would prohibit global air 
warfare—without refueling. 
acteristic of airplanes, in fact, 
is at the bottom of the hullabaloo between 
the Air Force and the Navy over the use of 
the Convair B-36 as an intercontinental de- 
fense weapon. The plane can go just so far, 
so fast, with a given weight of bombs, and 
it is astronomically expensive to build. 
Airplanes have another characteristic that 
made flight refueling inevitable. Unassisted 
by Jato (jet-assisted take-off) bottles to 
augment the thrust of the engines, they can 


lift off the ground less total weight than 
they can actually carry once they are aloft. 
That old standby, the DC-4, can tote a ton 
more weight in the air than it can take off 
the ground. The air liner you board at your 
local airport cruises on a third to a half the 
power, once it gets going, than it requires 
to become unstuck from the runway. A 
plane designed for flight refueling will save 
weight on take-off by carrying less fuel 
and thus will need less take-off power. 

Flight refueling means a lot more than 
the mere transfer of gasoline for recipro- 
cating engines—or kerosene or other high- 
ignition-point fuels for gas turbines—from a 
tanker plane to fighters, bombers, 
liners, That sounds simple until you ge 
the operation itself, Then troubles begin. 

In the first place, the transfer of fuel from 
one airplane to another is dangerous. A way 
had to be devised to protect highly flam- 
mable liquids from ignition by hot exhaust 
pipes or static electricity, That meant the 
invention of a “closed system”—one in which 
not a drop of fuel could escape to the open 
air while it was being transferred. 

‘A second problem was the designing of 
automatic cut-off valves to stop the flow of 
fuel at the split second that the receiving 
plane's tanks are brimful. Another prob 
lem was making an easy and routi 
cal connection between the ke 
and the plane to be refueled. still anther 
was making the fuel flow fast enough to 
complete the operation within a few min- 
utes, even in the case of big aircraft re- 
quiring thousands of gallons. And still an- 


oa 
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co 


eration completed, _ refueled 
ore until hose is extended to fixe 
pawls lock drum. Further pull by 
‘engages probe, automatically shuts of 


lane eases 
limit. Two 
lane dis- 
fuel. 


other was how to prevent the tanker and the 
plane being refueled from becoming un- 
hitched if speeds didn’t quite match. 

And there were lesser questions to be 
answered. Among them was how to bring 
together the tanker and the plane to be 
refueled in the unmarked vastness of space— 
to avoid a game of hunting for a needle in a 
haystack. Another was how to make the 
tanker crews comfortable in  sub-freezing 
temperatures at altitudes of 20,000 to 25,000 
feet. Refueling operations had to take place 
at that height if the airplanes were to get 
bove most of the bad weather make 
Another problem was how 
refueling universally prac- 
tical without the expense of training large 
numbers of crewmen to use it. And still 
another was how to prevent “vapor locks” 
in the refueling lines when the fuel began 
boiling in the thin air of high altitudes. 

All these problems were tackled in 1935 
by Sir Alan J. Cobham, noted British flier, 
aviation engineer, and present chairman 
and managing director of Flight Refueling, 
Ltd. By 1939 his refueling system was be- 
ing used to supply gasoline to British flying 
boats plying between the United States and 
England. Then the war interrupted com- 
mercial research work. 

Flight refueling became a wartime project 
in 1943-44 when it was proposed to equip 
1,250 British Lancaster bombers and tankers 
with fuel-transfer systems. The bombers 
were to be used for attacks against Japan 
from Burma, 2,500 miles away. The plan 
was dropped when the United States > 


In Boeing system for refueling bombers, tele- 


is “flown” by controls 
lane. It requires, 
mber. 
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scoping ae 
called a levators to tanker 
however, a trained crew in 


made unexpectedly rapid advances across 
the P. 
With the war over, Sir Alan’s company 
renewed its work on refueling development. 
Experiments in 1946 included 25 day and 
night refueling tests over the North Sea and 
the English Channel. In the first sustained 
operations with commercial planes, the com- 
pany based its tankers at Santa Maria in 
the Azores to refuel nonstop flights of British 
South American Airways to Bermuda, 


Transatlantic Freighters Refueled 

Next, Sir Alan decided to try winter re- 
fueling over the North Atlantic. He collabo- 
rated with British Overseas Airways in re- 
fueling nonstop flights by freighter planes 
between London and Montre: Tankers 
based Shannon, Eire, refueled planes 
within a radius of 500 miles of that base. 
Other tankers from Gander and Goose Bay, 
Newfoundland, performed a second refuel- 
ing operation east of those bases. 

Once radar and cabin heating failed them. 
Another time the fuel-tank valves failed to 
open due to an experimental change in posi- 
tioning the tanker lower and more rearward 
of the freighter plane. But on no occasion 
did the tankers fail to take off from their 
bases despite snow, fog, icing conditions, 
and temperatures as low as —35° F. On 
some occasions the freighters made their 
westward crossings against headwinds that 
caused the regular transatlantic airline 
traffic to be diverted to Iceland. 

It was in part Flight Refuelling’s equip- 
ment that was employed by the U.S. Air 
Force in the globe-girdling trip of the B-50, 
Lucky Lady II. Recently a jet fighter, the 
Gloster Meteor Mark IV (PS, Oct. "49, p. 
131), having a normal flight time of slightly 
more than in hour, was kept aloft for 12 
hours 3 minutes with ten refuelings 

An American company, Flight Refueling, 
Inc., of Danbury, Conn., has taken over 
distribution of the system in this country 
for its British counterpart. Right now, its 
customers are only the Navy and the Air 
Force, but the company is confident that 
American commercial air liners will soon be 
taking flight refueling in their stride. 

The advantage that flight refueling will 
afford jet aircraft, requiring some four times 
the fuel consumed by reciprocating-engine 
transports, when they begin flying the At- 
lantic is obvious. To the jets, flight refueling 
will be more than an advantage. It will be 
a necessity. END 
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Folding Truck Saves Spa 


Wuene space is a problem, this new hand 
truck that folds up can be used to move 
heavy items. When not in use, it folds 
down to a height of only nine inches. 
Called the Fold-A-Way® by the distributor, 
Business Equipment Specialists, of New 
York City, it weighs only 25 pounds but 
will take a load of 700 pounds. 


“Keymonica” Teaches Music 


Tus plastic musical instrument is called 
a Keymonica®—a cross between a clarinet, 
harmonica, and button accordion. With ten 
buttons for 20 notes, it can be used in teach- 
ing the fundamentals of music. Even the 
reeds are plastic, and it can be cleaned by 
washing in warm water. It is made by the 
Magnus Harmonica Corp., of Newark, N. J. 


mt) 


Sound Makes Odd Fountain 


Jers of water spurt mysteriously from the 
surface of the tankful above. They're made 
when electric voltage vibrates a dime-size, 
concave disk of barium titanate suspended 
in the liquid. Oscillating nearly 3,000,000 
times a second, the disk produces ultrasonic 
waves (too high-pitched for human ears to 
hear) for study by GE engineers. 
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Tiny Ball Supports Tower 


A Balt. bearing just two inches in diameter 
supports the weight of Britain’s tallest tele- 
vision mast, the 750-foot tower shown under 
construction in two views above. Held up- 
right by guy wires, the 100-ton mast will 
pivot on the tiny sphere, seen at the center 
of its convex base in the lower view, to allow 
for “give” in a high wind, 


Tubes Get Jitterbug Test 


By conventinc alternating to direct cur- 
rent, Westinghouse ignitron tubes at Jeft en- 
able electric locomotives with light and com- 
pact DC motors to use power from low-cost 
AC transmission systems, Fears that jolting 
the liquid mercury in the tubes might inter- 
rupt their power were proved groundless by 
the “jitterbug” table shown, on which they 
performed smoothly for a month, although 
its 180 jiggles a minute emptied a cupful of 
water in two seconds. 
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Electronics Ices Freight 


ReFnicerator cars filled with perishable 
fruits and vegetables now get quick, push- 
button icing at Bakersfield, Calif, This huge 
machine pours five tons of crushed into 
a car’s bunkers in 90 seconds. Moving like 
a giant, antennaed ‘spider along rails on a 
raised icing dock, the machine straddles a 
chain conveyer leading from an ice-storage 
house. As it moves, it scoops up forty 300- 


pound blocks of ice a minute, crushes them, 
and feeds cars on both sides of the dock. 
The operator on the bridge electronically 
controls the flow of ice, raises and lowers 
the chutes, and regulates the crush from 
coarse to fine, depending on the product 
being iced. The machine, developed by 
the Railways Ice Co. and the Santa Fe Rail- 
way, is operated by six electric motors 
powered through a trolley wire running 
underneath the dock. 


Small Air-Gun Shears Lop Big Limbs 


Licutweicutr and fast-acting, the new 
Limb-Lopper © at right below is designed 
for easy, one-handed pruning of vines, 
shrubs, or trees. For large-scale vineyard 
operations, as seen at left below, it can be 
attached to a mobile rig having as many 
as eight air lines fed by a single large com- 
pressor. Used singly, it requires only a 
small compressor and thus is also ideal for 


pruning in parks and on estates. Weighing 
only 1% pounds, the 14-inch tool will cut 
limbs up to % of an inch thick by the pres- 
sure of a trigger. With a slight rocking 
motion, it can make bigger cuts. Speed is 
obtained because the air pressure is used 
to open the blades as well as close them, 
The clipper is manufactured by the Miller- 
Robinson Co., of Los Angeles, Calif. 


above) 


of the new Link Jet Trainer 
is its brain (right), consisting of 24 elect 
computers, Each individual chassis rolls out on 
casters for inspection and. servicing 


Jet Jockey 


fet Ground Go-Around 


By Herbert Johansen 


HE speeding F-80 jet fighter’s tailpipe 

is dangerously hot. The pilot doesn’t no- 
tice the warning signal on his cockpit panel. 
In a matter of seconds the pipe burns out 
and his engine is disabled. But in this case 
he doesn’t crash. A check pilot simply pushes 
a button and the world’s first jet instrument 
trainer gives the pilot a new engine, a new 
tailpipe, and a new start. 

As in conventional Link trainers, the pilot 
has of course never left the ground. But al- 
though the trainer has not moved an inch, 
he has experienced all the conditions of sub- 


sonic flight on his instruments, and the actual 
“feel” of flight on his rudder pedals and stick. 
The new trainer, developed for the Air 
Force, is more than just an electronic teacher 
of instrument flying. It also checks the pilot 
on radio navigation, operation of his engine, 
proper fuel consumption, and how to deal 
accurately and swiftly with emergencies. 
ince coping promptly with emergencies 
is vital at jet speeds, the check-pilot instruc- 
tor, sitting behind the hooded cockpit, has 
buttons for introducing a variety of operat- 
ing troubles, ranging from a fuel-tank punc- 
ture or a fire to a complete engine failure. 
For added realism, the instructor can feed 
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POSITION OF I 
WING FLAPS 


‘AERONAUTICAL 
CHART 


‘The instructor's console is located imm 
ately to the rear of the hooded student's cockpit 
‘The instructor faces a recorder panel (left) that 
traces simulated flight on an aeronautical chart. 


in lightning flashes, simulate rough air or 
high winds, and duplicate wing icing. 

While the student is being bedeviled by 
all sorts of troubles, electronic watchdogs 
keep tabs on his every action. A set of du- 
plicate instruments tells the instructor ex- 
actly how the plane is flying. If the student 
does not follow engine-operation procedure 
to the letter, failures occur that are indicated 
to the instructor through tell-tale lights. 

One important feature of the new trainer 
is the completeness of its radio-navigation 
instruments. Such devices as a radio ma; 
netic indicator and distance-measuring equij 
ment enable the pilot to determine his posi- 
tion and course by looking at instruments 
rather than by listening to radio signals. In- 
strument approaches can be practiced, too. 

Station locators permit setting in two 
radio stations at any geographical location 
on the chart being used. The location 
and characteristics of the stations may be 
changed while the flight progresses. By 
“leapfrogging” them, always keeping one 
station ahead of the student, the check pilot 
can supervise the student as he makes a 
thousand-mile cross-country “flight.” 

During such flights, instrument settings 
can be varied to simulate changes in atmos- 
pheric conditions and airport elevations, 
while an automatic recorder traces the path 
across an actual aeronautical chart. 
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WIND AND 
ROUGH-AIR 
errects 


In the center are push-button controls to feed 
in emergencies, and (right) fuel and radio con- 
trols, A window at far left (not visible) pe 
mits observation into cockpit. 


CONTROLS FOR 
FUEL TANKS 


TOWER-TO-P! 
STATION-T0. 
INTERCOM. 


CONTROLS FOR LIGHT 
INTENSITY IN COCK 


NOISE AND STATIC 
FED IN HERE 


At top of the radio panel are controls for _fill- 
ing the fuel tanks to any desired eapacty. Con- 
trols below permit the instructor to set up a 
wide variety of radio-navigation problems. 


RATE-OF-CLIMB—ENGINE-RP.M, 
ALTIMETER INDICATOR INDICATOR 


RADIO ain-speED | FUEL-PRESSURE 
BEARINGS GAUGE 


in the pilot . he 
tl nautical chart 
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One Hour — Broadway 


WHEN areal expert talks rocket ships, 

the amazing-fiction boys take a back 
seat. Dr. Hsue-Shen Tsien is a real expert 
—director of the Guggenheim Jet Propul- 
sion Center at Caltech. Here’s his idea of 


AB SPEED 
DECREASES, 
ANGLE OF GLIDE 
YWOREASES 


Rocker «. 
B08, Saves Ar 


ace ANGELES 


a rocket ship that could be built right 
now. The sketches below were adapted 
from Dr. Tsien’s own drawings. 

This liner could shoot 20 people coast- 
to-coast in le 
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to Hollywood 


take off vertically—with passengers flat 
on their backs—zoom to 9,140 m.p-h. in 
one minute, coast like an artillery shell 
for 1,200 miles, then glide on wings for 
1,800 miles. Landing? Level, at 150 m.p.h. 
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‘AMEAD-NEUTRAL-REVERSE CONTROL | 
AND THROTTLE 


RACK AND PINION, 
THAT SWIVEL 
JET NOZZLE 


RACK AND PINION 
TWAT AEVERSE 
He NOZUE 


ARROWS SHOW 
‘OF WATER ROW THROUGH 
PUMP AND OUT 

JET NOZZLE 


Inset shows details of pump and jet nozzle. 


: step et 
~ A Navy LEVP landing craft, using hndrojet 
propulsion, is shown above being beached at 
more than’ eight miles an hour. The boat liter- 
ally climbed up on the beach to a distance that 


Water Jet 
Propels Boats 


SOSEREUL jet of water replaces the 
propeller in a new kind of shallow- 
water craft that’s being tried out by the 
Navy and Air Force, A conventional engine 
drives a pump that forces more than 7,000 
gallons of water a minute out through a 
nozzle under the hull. 

Steering is done by turning the nozzle to 
the right or left, up to 90 degrees, by a 
manual control. Reverse motion is obtained 
by a hydraulic control that swivels the noz- 
zle 180 degrees. Thus the propellerless, 
rudderless boat can push its way through 
swamp mud that is 50 percent solids and 
climb over logs and other obstacles. 

Developed by Hanley Hydrojet, Inc., of 
Prospect, Ohio, jet-propulsion units have 
been installed experimentally in swamp 
gliders designed for Air Force rescue work 
and in a Navy LCVP assault landing craft, 
In backing off, the jet nozzle literally eats 


draulic mining. Hydrojet is also adaptable 
to small pleasure craft and fishing boats. 


bod 


ca 


iM itl = 

probably would have ruined a propeller, while 
the jet nozzle, protected by a shallow keel, was 
undamaged. A 225-hp. marine Diesel engine 
drove the pump of the Hanley Hydrojet unit. 
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Movement of eyes while reading test 


assage 
is photographed’ in opthalmograph. 


‘ilm at 


right shows how many times eyes mor 
long they stop, and if there's tendency to retrace. 


Fliers Learn to Read Fast 


I J THE Pentagon building there’s an in- 
stallation sometimes called “the place 
where they teach Air Force officers to read.” 
This designation isn’t quite accurate, of 
course, but a battery of ingenious gadgets 
there is helping the fly boys read faster and 
better. In some cases they double or triple 


Tachistoscope is short-range projector with 
camera-type shutter. It flashes numbers on 
screen at varying sj Idea is to learn to 
recognize longer series of digits in shorter time, 
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their reading speed during a 30-hour course. 
First the student must get rid of poor 
reading habits, such as moving his lips, or 
going back over a line because he didn’t get 
it straight the first time. Then he builds new 
habits that make his eyes do double duty. 
That's where the devices below come in. 


Reading-rate controller has a motor-driven 
slide that moves down page at predetermined 
rate. Reader must go fast enough to keep ahead. 
Afterward he is tested for comprehension, 


EYEPIECE WITH 
UGHT-NGHT CONNECTION 


FOR CAMERA 


Two BULLETS: 
UNDER EXAMINATION 


roscope Compares Bullets 


Latest of scientific police weapons is a 
new comparison microscope that quickly 
shows whether two bullets were fired from 
the same gun—and then takes a photograph 
of what it sees. Made by Bausch & Lomb 
with the needs of small cities in mind, it also 
compares fingerprints, hair, tool marks, and 
other small objects or markings. A sliding 
base permits the microscope to be focused 
visually and then pushed under the camera. 


Slots Steer Parachutes 


Tue Air Force is cutting pieces out of its 
parachutes now-slits that let a jumper 
“steer” to a good landing spot. Variations of 
the “Derry slot,” currently in use by the Air 
Rescue Service, spill air from underneath the 
canopy without collapsing the ‘chute. The 
spilled air causes the parachute to slip in the 
direction in which the air is escaping. Thus 
the jumper can head in any direction he 
wishes, or even turn completely around, 


Dishwasher Rolls to Sink 


A ew low-cost dishwasher lightens one of 
the most tedious of household chores. Priced 
at around $170, the manually controlled GE 
portable washes and rinses up to 100 pieces 
of table and cooking ware at once, but re- 


quires no permanent installation. It is sim- 
ply pushed to the sink, plugged into an elec- 
trical outlet, and hooked to the faucet by a 
special hose. A high-speed impeller sprays 
hot water and detergent over the dishes. 
The drain hose discharges right into the sink 
without any connection. 
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Digging Oil 


out of the Wilderness | 


NE of the world’s greatest treasure 
chests was discovered long ago in 
Canada, but never opened. It is a bed of 
sand full of oil. Power shovels can scoop 
it up, but gas pressure does not force this 
oil into wells—and getting it out of the 
sand has been prohibitively expensiv 
Last summer the Research Council of the 
Province of Alberta began to extract oil from 
this rich black sand in a pilot plant at 
Bitumount, where these pictures were taken. 
In this new plant, the sand is mixed with 
hot water and agitated so that the oil rises 
and can be skimmed off. The sand sinks 
and is pushed out at the bottom of the 
separation tank by a screw conveyer. 
Dr. Karl A. Clark, of the University of 
Alberta, believes that this is likely to prove 
to be the simplest and cheapest of the 
various methods that engineers have sug- 
gested; but difficult engineering problems 
may have to be solved to keep such a plant 
going economically. By operating the Bitu- 
mount plant, Alberta authorities expect to 
determine the cost of further efforts to ob- 
tain this oil on the earth’s surface. 
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This open-pit mine yields oil—but a new kind of plant is needed to separate oil from sand. 


Scores of billions of barrels of oil are locked 
in sand beds in the vast, cold, and desolate 
Athabasca River valley of northern Alberta, 
Canada, shown in the map below. 


— 


ABASAND 


High Vacuum. 


Diffusion pumps create 
the highest vacuum. 
They use jets of oil vapor 
to push air molecules 
from top to bottom of 
pump and out the valve. 


© TELEVISION 


hanical pumps 
ff-center wheel 


t air from one 
side Ci cylinder to 
other. Sliding vane 
separates sections. 


am-jet pumps, pro- 
ducing moderate 
uum in big ks, work 
fon same principle as dif- 
fusion pumps, but use 
steam instead of oil. 


‘Three types of vac 


a pumps, shown in drawi 


low to Make 
A Lot Out of Nothing 
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--- You Use It Every Day 


~ Il 


LIGHTING USIC FOOD STORAGE 


FOOD 
PRODUCTS RADIO PHOTOGRAPHY DECORATION 


and better products—from frozen 0} ¢ and penicillin to TV tub 
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t impossible under 
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In a tank of “nothing” you can make wa- ar complishments become pc 
sil even when it’s cold. You can dry 6 tot just tricks —cot 
s that are frozen solid. You can m end’ improved vaccum Ws 
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THREE WAYS VACUUM HELPS Y 


| 


The lower the air pressure, the “Cold boiling” prevents heat 
lower the temperature at which BOILING THINGS damage in drying orange juice, 
‘water—or anything else—boils. WITHOUT HEAT blood plasma, and coffee, and 


In fair vacuum, cold water boils. in distilling some chemicals. 


r 


To put thin layer of one mate- These thin, smooth coatings 
rial on another, obstructing air REMOVING serve many different purposes 
molecules must be removed so UNWANTED on such varied things as lenses, 
coating molecules get through. AIR MOLECULES condensers, record “masters.” 
(ca) 

‘Without vacuum right in the This “packaged vacuum” is 
Predust yon buy, some things— IN-A PACKAGE put to work in television and 

ike light bulbs—would burn radio tubes, food containers, 
up, or not work at all. X-ray tubes, and many others. 
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methods, many developed during the war, 
have pushed them out of the laboratories 
and into the factories. The techniques are 
now used every day to produce dozens of 
new products everybody is using. 

Is your family one of many that make 
the morning orange juice by diluting a small 
can of frozen concentrate? One reason it 
tastes so much like fresh juice is the use of 
vacuum to make the concentrate. Maybe 
you have a new camera with a “coated” 
lens, The coating—which helps get a sharp- 
er picture with less light—must be applied 
ina vacuum, Those shiny, metallic toys you 
see in the dime store—they’re plastic with a 
thin coating of aluminum, also applied in a 
vacuum. Or perhaps your doctor has pre- 
scribed penicillin, streptomycin, blood plas- 
ma, vitamins—they and many other pharma- 
ceuticals can be made only with vacuum. 

The new high-vacuum equipment helps 
make these things in several ways. For 
many products, it simply lets water boil off 
at a low temperature. You know that water 
boils below the ordinary 212°F. tempera- 
ture when you're on top of a mountain, 
where atmospheric pressure is lower. If you 
were on a mountain top 20 miles high, wa- 
ter would boil between 50° and 60°F, The 
water would boil even though it’s actually 
cold! Orange juice, grapefruit juis 


TV tubes need vacuum for several things. At 
GE, air is pumped out for coating inside with 


new kind of instant coffee are concentrated 
just this way. A vacuum equivalent to a 
20-mile altitude—about 1/50 of sea-level 
air pressure—is created in the evaporating 
tanks, so that the water will boil away at 
low temperatures, This 


“cold boiling” is 
what protects the taste; heating fruit juices 
and coffee affects their flavor, The same 
technique is used on blood plasma and 
germ killers, which heat would completely 
ruin, In many cases they are dried while 
actually frozen—the ice changes directly 
into water vapor without becoming a liquid 
(this is called sublimation), Cold boiling 
also purifies vitamins and other hard-to-get 
chemicals, But here the process is distil 
tion without heat—the chemical itself boils, 
not water, 

For some of the other vacuum-made 
products, the idea is to get rid of air mole- 
cules that interfere with other kinds of 
molecules, A great many “coated” items— 
lenses, automobile insignia and horn but- 
tons, Sealed-Beam® headlamps, interference 
color filters, mirrors for astronomical tele- 


scopes and projection telev elec- 
trical condensers, toys, decorative cello- 
phane, phonograph-record “masters’—owe 


their existence to this technique. 
Here, the objects to be coated are sim- 
ply placed in a vacuum tank, and the ma- 


aluminum (ma then seeded while work- 
ing parts are put in, and finally pumped out again, 
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terial that makes up the coating is put in 
the center of the tank and heated until it 
vaporizes. The vapor solidifies again when 
it hits the parts being coated, since they are 
cold. With no air molecules to get in the 
way, the molecules of coating material can 
travel long distances and make a thin, 
smooth, very even coating. To provide all- 
around ec gs—for three-dimensional items 
like toys—the pieces are mounted on long 
racks and rotated by a motor inside the 
vacuum chamber, This metallizing process 
requires a fairly high vacuum, about a mil- 
lionth of sea-level pressure.” Once a deli- 
cate, expensive laboratory procedure, it has 
now become so routine that toys are coated 
for less than a penny apiece. 

High vacuum also helps in metallurgy, 
providing new methods of refining and 
treating some metals, Lithium, magnesium, 
and titanium, for instance, react with oxy- 
gen when heated to the temperature that 
will separate them from their ores. But re- 
fine them in a vacuum furnace, and there’s 
no oxygen to cause trouble. Thanks to this 
vacuum technique, titar light, noncor- 
roding, and very strong—promises to be- 
come an increasingly important metal for 
all kinds of uses (see PS, Dec. 48, p. 105). 


Vacuum Casting Arrives from Germany 


Vacuum casting is only now being intro- 
duced in the U. S., although a German firm, 
Heraeus Vacuumschmelze, specialized in 
this work for many years, When molten 
metal is poured into a mold, tiny bubbles 
of gas become trapped in the metal, weak- 
ening the product. Cast in a vacuum, how- 
ever, no bubbles 
casting results. Vacuum-casting furnaces 
often involve tricky design—you have to be 
able to pour the m to the mold with- 
out disturbing the vacuum. One way to do 
this is to hang the mold on an axle so that 
it stays level while the whole vacuum-cham- 
ber furnace tilts, pouring the metal. 

In many things, vacuum is not just in- 
volved in the manufacturing process but 
is a part of the final product. Electric light 
bulbs work only if the air has been removed 
from the bulb. Radio, television, and X-ray 
tubes depend on streams of electrons that 
would be stopped by air molecules. The 
atom smashers, like cyclotrons and beta- 
trons, all require vacuum to work. And 
when you buy a Thermos? bottle, you pay 
mainly for “nothing’-the vacuum that 
does such a good job of heat insulation. 
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The atom-bomb project, perhaps the big- 
gest research job of all’ time, depended 
greatly on vacuum. One device for sepa- 
rating uranium 235, which splits, from ura- 
nium 238, which doesn’t, is a mass spec- 
trometer, It sends mixed uranium atoms 
into a vacuum tank. A magnet makes the 
atoms curve as they travel. The lighter 
U-235 atoms curve more than the heavier 
different col- 
” plant at 
It re- 


lecting bins. The giganti 
ak Ridge refines U-235 
quires vacuum tanks 
room and the biggest high-vacuum pumps 
ever made, Largely as a result of experi- 
ence gained on this job, many of the new 
peacetime uses of vacuum became possible. 
It’s easy to make a low vacuum. People 
do it every day with a vacuum coffee pot, 
But producing the high vacuum needed 
for the new things like orange juice and 
Jens tings—from a fiftieth to a billionth 
of atmospheric pressure—takes a lot of fancy 
neering. 
he pump that creates the highest of 
high vacuums is called a diffusion pump, 
Basically, it is nothing but a pot of boiling 
organic oil, (Sometimes mercury is used in- 
stead.) The oil vapor shoots 
knocking air molecules awa 
uum end of the pump. 


Large vacuum tank origi: designed for 
coating lenses now gives beautiful metallic sur- 
face to plastic parts for toys, candy dishes, and 
other dime-store items, Racks spin inside tank, 


action can reduce air pressure to almost 
1/100,000,000,000 of its sea-level value. 

Mechanical pumps can lower pressure to 
about 1/100,000 of that at sea-level. A 
typical model consists of a wheel mounted 
off center inside a cylinder so that its ed 
always touches the cylinder wall, sweeping 
the air out. A sliding vane, one end resting 
on the wheel, separates the suction and dis- 
charge sections, 

For pumping out large tanks to only a 
moderate vacuum, steam jets are used. Able 
to reach about 1/10,000 of sea-level pres- 
sure, they work something like diffusion 
pumps, but use steam instead of oil vapor 
to sweep out the air molecules. 

Although similar pumps have been avail- 
able for years, it wasn't until simple ways 
to create good vacuums in large tanks were 
found that the present flood of vacuum- 
made products became possible. 

You'd expect a large space to be harder 
to pump out than a small one. And it is, 
though not entirely for reasons you'd think. 
There's more air to handle, of course, but 
the container itself causes trouble. 

‘There's a lot of gas mixed right in with 
most materials—metals especially. Days of 
pumping may be needed before all this gas 
bubbles through the surface and out. For 
this same reason, many ordinary greases > 


One of. most spectacular vacuum-made prod- 
ucts is frozen fruit juice. Fresh taste results be 
cause water is evaporated at low temperature in 
vacuum. Picture shows Minute Maid? plant. 


Coating lenses was one 


yer of m: 


of first, uses of high 
Photo above shows Kodak technician 


um fluoride that 


“Mirrors” held by Bausch & Lomb expert really 

light, as one at upper left proves, They 
re “interference” color 
coated with silver and m 


ass vacuul 
m fluoride 
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and gasket materials can’t be used at all: 
they would never “outgas”—completely give 
up all of their gas molecules. 

Leaks become more important, too, Even 
a small one can ruin the vacuum. And you 
can’t use soapy water to find them the way 
you can in checking a leaky tire tube, In- 
stead a mass spectrometer—a smaller edition 
of the Y units that separated uranium 
for the atom-bomb project—is hooked up to 
the vacuum system. Then a jet of helium 
is sprayed along the vacuum pipes. When 
the helium hits a leak, the mass spectrom- 
eter indicates almost immediately that some 
helium has entered the system. 

These and many other problems of evacu- 
ating big tanks were licked during the war, 
when tremendous quantities of coated op- 
tical parts, germ killers, blood plasma, and 
atomic explosives were needed. After the 
war, the companies specializing in vacuum 
equipment—National Research Corp., Dis- 
tillation Products, Inc., and F. J. Stokes Ma- 
chine Co.—quickly found peacetime uses 
for their know-how. Equipment designed 
to coat lenses, for example, now puts the 
shiny surface on toys and cellophane. 


Disks Mark Traffic Lanes 


More durable and easier to apply than 
paint to asphalt or concrete, a new traffic- 
Jane marker made of Tenite? plastic has 
been developed by the Traffic Safety Sup- 
ply Co., of Portland, Ore. The disks, 4% 
inches in diameter, have a convex top and a 
flat bottom with waflle-type ribbing (inset) 
for strength. Colors are white and yellow. 
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This is only the beginning, the vacuum 
experts say. An instant coffee concentrated 
the same way as orange juice (but dried to 
a powder instead of frozen) is already on 
sale in a few stores. The makers claim it 
tastes almost exactly the same as fresh cof- 
fee. Milk—which is 87 percent water—j 
another food the researchers are trying to 
concentrate in this way. 

And the drugstore shelves may soon hold 
a host of new products that owe their 
istence to high vacuum—vitamin complexe: 
vaccines, hormones, and a combination of 
amino-acid chemicals that might be used 
instead of blood plasma. 

‘Another process is vacuum impregnation, 
which forces fillers into the pores of ma- 
terials under vacuum. Already used to elim- 
ate porosity in metal castings, it is being 
tested for dyeing new synthetic fabrics that 
don’t dye well by ordinary methods and for 
impregnating leather to resist scuffin; 

‘And still other new things are on the way. 
More and more industries are discovering 
what the laboratory people knew years ago 
—you can really make a lot out of “noth- 
ing.” END 


Making World’s Biggest Hose 


Correnizen %-in. steel wire for reinforce- 
ment is shown being wrapped around a 20- 
foot length of hose weighing more than four 
tons. Made of 15 plies of rubberized fabric, 
the hose is 38 inches in diameter. The 
grandaddy sand-suction and discharge hose, 
made by the Goodyear Tire and Rubber 
Co., will be used on Mississippi dredges. 


A six-passenger hard-top coupe that looks like a convertible is new on Chevrolet’s 1950 line. 


Chevvy Gets a Torque Converter 


oNe RUMORED in the car industry, a 
Chevrolet with an automatic transmis- 
sion as optional equipment was announced 
last month as the company’s bid to retain 
the car's lead sales position in the low- 
priced field. An adaptation of Buick’s Dyna- 
flow, the Chevrolet torque converter is 
called “Powerglide.” Unlike some simple 
torque converters, it does not allow the car 
to free-wheel when the driver takes his foot 
from the accelerator, Styling for 1950 fol- 
lows the general pattern laid down last year. 
Added to the line is the Bel-Air (above), a 
hard-top job resembling a convertible. 


New valve-in-head engine develops 105 hp. for 
use with Powerglide, 15 hp. more than former 
engine. Displacement is 235.5 cubic inches; 
bore, 3 9/16ths; stroke, 3 15/16ths. Smaller en- 
gine’ of 92 hp. is used with gearshift models. 


Chief engineer for Chevrolet, Edward H. Kel- 
ley, looks at installation of new automatic trans- 
mission, shown in white on car's underside. 


way of manufacturing tot 
possible its application to 


jue converter made 
M's low-priced car. 
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Meater Has Rotating Reflector 


Tuts portable GE heater has a polished 
aluminum reflector that doubles as a low- 
speed fan, A motor switch provides a 
choice of either radiant or radiant and 
forced-air heat. Suspended from a U- 
shaped bracket, the appliance throws heat 
at any angle from vertical down. For use 
on 120-volt AC, it is rated at 1,320 watts. 


Plastic Tot Tub Blows Up 


A narittun for Junior is only one of the 
uses for the Koroseal® container above. 
Convenient also for carrying laundry, or 
holding the baby in an auto, the basket has 
three mouth-inflated parallel tubes on. its 
sides, Measuring 6 by 12 by 26 inches, it 
retails for about $4 and is made by Ideal 
Novelty and Toy Co., of Hollis, N. Y. 
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— 
loves Stop Heat or Cold 


Wues an industrial worker wears the 
waterproof gloves above, he can_put his 
hands into liquids as hot as 314° F. and as 
cold as 85° below zero. Made of red neo- 
prene by the Pioneer Rubber Co., of Wil- 
lard, O., the hand protectors have curved 
fingers and cover the wrists. They are in- 
sulated with layers of wool fleece. 


Sy 
WS 
Paper Clip Holds Tight 


Tue simple but tenacious paper clip 
above won't let papers slip from a thick pile 
of correspondence. According to the in- 
ventor, Forest J. Neel, of Louisville, Ky., 
the fastener is grooved and tongued in such 
a way as to increase its resiliency and give 
a greater holding surface. It is 2% inches 
long and % inch wide. 


Like jumping beans, atoms of the radioactive families ‘hop about ‘the periodic 
table of elements as they change spontaneously from one substancé into another. 
Recent discoveries link atom-bomb ingredients and newly discovered elements to 
these radioactive families—and solve the riddle of what such oddly named members 


ee 


as Uranium Xz and Radium C’ really are, 


Secrets of Radio-Elements 


By Alden P. Armagnae 


A whole new radioactive series, the Nep- 
tunium Family, has been discovered. Im- 
portant branches, including six newly 
found elements, have been added to the 
“family trees” of the three series known 
before. Practical uses for the new data are 
as spectacular as in making plutonium for 
atom bombs—a process to which a fo 
merly unknown branch of the Actinium 
Family supplied the key. 

Atomic-age discoveries described in this 
article have been happening too fast for 
the chemistry and physics books to keep 
up. Radioactive-family charts in standard 
works of reference are now superseded by 
new ones from the AEC. summarizing all 
the latest information, and reproduced here 
for the first time in popular form. 


Some day soon, a brand-new chemical 
element seems likely to be added to the 
96 now known, Like astronomers training 
their telescopes on the predicted position of 
a new planet, chemists seeking it have con- 
siderable advance information to go on. 
The predicted new element will be radio- 
active. Its atomic number of 97 will top 
that of curium, a violently radioactive ele- 
ment that concludes the present list as No. 
96. Its isotope or variety of mass 243 will 
be formed from curium of the same mass, 


by natural radioactive transmutation or “de- 
cay,” and will emit alpha rays, It will 
change successively into more than a dozen 


other substances, including uranium 235 of 
atom-bomb fame, and wind up as stable 
lead. 

This is just one of the revelations of a 
new set of charts of the radioactive families 
of elements just released by the U. S. 
Atomic Energy Commission from its “classi- 


K. Patterson, junior ph and Dr, For- 
rest Westen sociate director, of the 
Health Physics Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tenn. 

Moder ing the cl 


radio-elements, the four atomi 
of the AEC set incorporate the latest 
coveries, They contain so much new infor 
mation that they render obsolete all earlier 
ones in textbooks and encyclopedias. 
Because of their lively news interest and 
permanent value for reference, the com- 
plete set of AEC charts is reproduced on 
Pages 144-45 and 148-49. Porutar Sci- 
ENCE has rearranged them for convenience 
in reading, inserted both old and new names 
in full, and added profuse descriptive 
notes from the original scientific reports > 
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New Radioactive-Family Charts 
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Key to All Charts (ew names and data appear in color) 
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Polosivm 218. Actual element and isotope mation 
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upon which the new AEC charts were based. 

Reading left to right and top to bottom, 
each chart shows the succession of different 
products into which a substance like ra- 
dium turns—usually emitting alpha or beta 
rays as it does so. Thus in the Uranium- 
Radium Family, radium itself first changes 
into ion, a heavy radioactive gas, and 
then into a series of other substances of 
which the last is nonradioactive and stable 
lead. Rounded figures show the approxi- 
mate “half life” of each substance—the time 
required for half of it to turn into the next. 

Three radioactive families have been 
known in the past—the Thorium Family, the 
Uranium-Radium Family, and the Actinium 
Family, As recently as 1947 a whole new 
one was discovered, the Neptunium Family, 
which ends in bismuth instead of lead as 
the other three do. All four families are 
portrayed by the new charts. 

Here are some of their highlights: 


Key to Atom Bomb Shown 

Making the atom bomb has been the out- 
standing practical application to date of 
their new data, The two most celebrated of 
all radioactive substances both appear on 
the modernized Actinium Family tree— 
uranium 235 and plutonium 239, the atom- 
bomb ingredients, 

Earliest known member of this family, 
for which it was named, was once actinium. 
Then the family tree was traced farther 


AEC “declassified” document, formerly secret, 


contains new atomic charts in skeleton form 
above, Pencil points to new fissionable material, 
uranium 233, abbreviated as symbol U2, 


back to “actino-uranium,” old name for 
uranium 235, Now plutonium joins the 
family as a parent of uranium 235. Its own 
ancestry, as the chart shows, traces back to 
uranium 239. 

This is the key fact applied at the AEC's 
great Hanford, Wash., plant to manufacture 
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search, recently revealed, found natural plutoni- 
um in’ concentrate of pitchblende ore, above. 


plutonium for atom bombs. In atomic piles 
there, bombardment with neutrons first con- 
yerts natural uranium 238 artificially into 
short-lived uranium 239, Then nature takes 
its course, and plutonium results. 

In April, 1948, the AEC officially classi- 
fied as “fissionable” a third material, urani- 
um 233 of the new Neptunium Family, 
Comparative abundance of its raw material, 
thorium, makes it especially interesting as 
a possible ingredient of A-bombs and source 
of atomic power, Its artificial manufacture 
resembles that of plutonium. Bombarding 
natural thorium 232 with neutrons converts 
it to thorium 233, which then turns into 
uranium 233 by the steps shown on the 
Neptunium Family chart. 

Gather more than a critical quantity of 
an A-bomb ingredient in one place and a 
chain reaction produces an atomic explo- 
sion, whose atomic debris includes dozens 
of different elements. This cataclysmic pos- 
sibility has overshadowed what otherwise 
and normally happens to plutonium 239 or 
uranium 235, By natural radioactive decay, 
over a long period of time, they turn into 
the products shown on their chart. 


Six New Elements Charted 

Charts of all the radioactive families get 
a whole “new look” with discovery of fam- 
ily ancestors earlier than any known before 
and of new side branches in their lines of 
descendants. Six newly discovered chem- 
ical elements figure prominently in the re- 
cent additions. 

The four “transuranic” elements discov- 
ered in the period 1940-1945—neptunium, 


plutonium, americium, and curium—head 
the revamped family trees. 

Other newcomers discovered in 1939- 
1940 are the elements francium and asta- 
tine, given names as recently as 1946 and 
1947 respectively, A Frenchwoman, Mlle. 
Marguerite Perey, found francium to be a 
hitherto undetected, natural daughter of 


Astatine, first made synthetically 


families. 
in the University of California cyclotron, 
has attracted interest as a possible radio- 


active medical aid because, like iodin 
becomes concentrated in thyroid tissue. 


“Natural” or “Artificial”? 


Are “artificial” family-tree members, born 
in the laboratory and sometimes unknown 
in nature, entitled to the same standing as 
ablished “natiral” members? Wi 
istinctions between “natural” and 
“artificial” rapidly vanishing in modern sci- 
ence, the answer seems to be yes. 

For one thing, modern alchemists 
their atom-smashers have synthetically 
ated many bona fide “natural” radioactive 
substances—among them, Radium E, Ra- 


pe 


Miniature test tube above holds tiny amount 
of purified curium, element No. 96. Violently 
radioactive, it glows with own light, and is most 
dangerous to handle of all radio-elements. 


h 


dium F, Actinium, Actinium X, and Actinium 
C'-which thereupon go through all their 
accustomed transformations, A gram of 
natural radium bombarded with neutrons 
recently yielded to Argonne National Lab- 
oratory experimenters, by artificial transmu- 
tation, the first substantial quantity ever 
available of pure “natural” actinium 227 for 
study of its chemical compounds. 
Conversely, supposedly “artificial” ele- 
ments have now been found in nature too! 
One of the most hush-hush projects of World 
War II was a U.S. search to discover 
whether there were any ores from which 


plutonium for atom bombs could be mined. 
Although it failed to unearth usable quanti- 
ties, it revealed that pitchblende and carno- 
tite ores do contain traces of plutonium 239. 
Contrary to the statement that “plutonium 
does not occur in nature” in some textbooks 
published as recently as 1949, it has actually 
been proved a natural as well as an_arti- 
ficial element. Likewise, the “artificial” ele- 
ment astatine has now been found a natural 
member of the old radioactive families. 


“Prehistoric” Family Re-Created? 

Discovery of the synthetic Neptunium 
Family raises an interesting conjecture along 
the same lines. Is this a prehistoric natural 
family, now extinct except in the laboratory? 
Its longest-lived member known, neptunium 
has a half life of 2% million years. This 
is short by comparison with the half lives 
of the longest-lived members of other fam- 
ilies, and with the estimated two-billion- 
year age of the earth. Thus all the known 
Neptunium Family members might have 
once existed on earth and now vanished. 
80, how could natural plutonium 
e, with its comparatively short 
half life of 24,400 years? The proposed 
answer is that natural uranium in ores 
bombards itself with neutrons, constantly 
creating plutonium anew. 


Isotopes Solve Old Mystery 

What are Uranium X,, Radium E, and 
Actinium C? They're not uranium, radium, 
or actinium. Today, chemists know they're 
thorium, bismuth, and polonium, of mass 
234, 210, and 211 respectively. 

These misleading old-fashioned names, 
adorned with letters from A to Z, subscripts, 
Roman and Arabic numerals, and primes 
and double-primes, date from the days be- 
fore puzzled chemists understood what ra- 
dioactive-family members were. By such 
tests as atomic weight, they seemed to differ 
mysteriously from all known elements, 

Modern discovery that they're actually 
isotopes, or light and heavy varieties, of 
familiar elements brings order out of chaos, 
The name of an element and the number of 
its isotope positively identify 112 of those 
charted here. The remaining two, easily dis- 
tinguished by different half lives, 
forms or “i ” s 
protactinium 234. The whole 114 fit like 
jigsaw-puzzle pieces into a beautifully sys- 
tematic picture, as will all new ones dis- > 
covered in the future. 
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VERTICAL SPLINE 
FITTING BETWEEN 
GROOVED LOGS. 


Log Walls Made Weathertight Without Chinking 


Tur tedious and expensive chinking of log 
walls that has made them impractical for 
homes and business structures has been elim- 
inated by a mechanical joint that provides 
protection against wind, rain, and snow. 

In a method developed and patented by 
Robert Jonsrud of the Jonsrud Log House 
Co., of Sandy, Oregon, rabbeted half-logs in 
a vertical position are joined together by 
splines that take the place of chinking, a 


Atomizer Sprays Iee Away 
De-tcinc fluid is packaged in a flexible, 
kable atomizer bottle to make the 
ng of sleet and snow from windshields 
“ur windows easy. Squeezing the bottle 
with a pulsating action forces the liquid out 
of the atomizer in a fine spray. The liquid 
turns snow and ice to a slush the wiper 
blades can handle. Made by Birma Mfg. Co., 
Buffalo, the de-icer sells for about $1. 
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shown in detail in the photo at right above. 
Instead of conventional studding, the back- 
ing on the inside of the wall consists of hor 
zontal studs that are channeled to hold 
vanized spiral springs against the splin 
pressing them firmly against the rabbets in 
the logs. The spring action keeps the joints 
tight, regardless of any shrinking or swelling 
caused by extremes of weather. The photo at 
left shows how the walls look outside. 


Vapor Machine Kills Viruses 


Air-sornr diseases in the office, home, or 
nursery may be cut down by this air purifier 
that looks like a table radio. As a roll of im- 
pregnated paper passes over a heating 
element, it releases triethylene glycol vapc 
destroying viruses that cause respiratory 
fections. A dial on the plastic cabinet regu- 
lates the amount of vapor produced. It is 
made by Air Purification Service, Newark, N.J. 


Baby Pinned Painless, 


A pIarer pin with a safety curve, shown 
above in use and contrasted with an ordinary 
safety pin, may reduce anguished cries from 


Coin Operates Shaver 


A quanren in the slot of this wall unit, 
designed for installation in rest rooms, gives 
you the use of a Norelco electric shaver for 
six minutes, and a teaspoonful of after-shave 
lotion when you are through, When the razor 
is not in use, it fits in a cabinet behind the 
mirror and is bathed by a germicidal lamp 
that shines through for display purposes. A 
burglar alarm discourages razor robbers. 
The shaver empties and sharpens itself. 


Father of the “scoopin,” and of 
a baby girl who inspired it, is Dr. Bruce R. 
Vent, of Lagrange, Ind. He claims his pin 
turns the point away from the baby during 
pinning and holds larger folds of cloth. 


et Lamps Kill 
Germs in Phone Handset 


Tue phone bugs won't get you with this 
Sterl-A-Fonet, which destroys harmful 
micro-organisms in both the mouthpiece and 


earpiece in a few seconds after a phone is 
cradled. As shown in the photo at left, the 
device consists of a hollow platform on 
which the telephone-instrument base is 
mounted. This contains the electrical con- 
nection to light the two 3%-watt germicidal 
lamps seen at the bottom of the cylindrical 
shields at each side. When the telephone 
handset is replaced after use, its weight auto- 
matically trips a switch, lighting the ultra- 
violet lamps that burn for about 30 seconds. 
The life of the sterilizing lamps is estimated 
at 20 years in normal use. 
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Homes Ride on Housemobile 


Houses are whisked from one site to an- 
other by the self-propelled “housemobile” 
above. Ernest Hugentobler, a rigger, of Little 
Ferry, N. J., built it from spare parts of cars, 
motorcycles, and planes in a year and a half’s 
spare time. Besides saving time and labor, 
he says, it ids the risk of damaging a 
house in pulling it on timbers. It carries a 
load of 150 to 250 tons at a speed ranging 
from 90 up to 2,500 feet per hour. A t 
truck easily transports it to a job. 


5 Aa 
ssarceateun 


The 15-ton housemobile, pictured at right 
above, measures 11 feet long and 18 feet 
wide. Operated by remote control with com- 
pressed air hoses and valves, it has a body 
of steel beams and a 73-hp. marine engine. 
It runs on 20-inch treads made for a 50-ton 
crane. Cars furnished its radiator, transmis- 
sion, and drive shaft. A plane’s automatic 
pilot controls its clutch. At left above, it is 
moving a Lincoln Park. N. J., bungalow 
along a highw: speed minimizes 
interference with traffic, under the control 
of the operator walking alongside. 


Safety Hook Has Lock 


Fasten a window screen with this Lawler 
safety hook, and a small child can’t unhook 
it and fall out. It has a locking slide, drawn 
back against a spring (inset) to release it. 
Made in two sizes, it also locks stair gates 
and screen doors. 


Ship’s Anti-Roll Fins Turn Rough Water to Smooth 


ExrecTep to prove a boon to passengers 
subject to seasickness, stabilizer fins of recent 
British invention have been fitted to the 
cross-Channel vessel Invicta to keep her on 
an even keel in heavy weather. Projecting 
from the hull’s sides as at left, below, the 
movable fins are automatically operated by 


the control unit shown in the other view, 
which works like a plane’s gyro-pilot. When 
the ship starts to roll or pitch, spinning rotors 
of vertical and horizontal gyros maintain 
their original positions, and the relative mo- 
tion of their frames actuates mechanism that 
tilts the fins just enough to right the vessel. 
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New Dodge Coronet has 12314 


Chrysler Lines 
Get Restyling 


EW lines of De Soto, Plymouth, and 

Dodge cars, resembling their 1949 
predecessors but restyled tc give them a 
longer, lower appearance, were announced 
by the Chrysler Corp. at the turn of the year. 
Dodge offered its Gyro-Matic semi-auto- 
matic transmission at a cost described 
lower than competitive automatic transm: 
sions, Plymouth widened its front and rear 
treads, has a 97-hp. engine of 7-to-1 com- 
pression ratio, and sports huskier bumpers. 


Dodge grille is replaceable in sections, Cowl, 
side panels are insulated with rubber, 


lymouth sed 
window has new rubl 


Special De 
t 


fe 
Plymouth 

peaked crowns. 
the new De Soto. 


Below 
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Fog-dispensing truck has 12 nozzles, six to a spray or straight streams, In addition, men on 
side under catwalks, that can produce either catwalks can fight fire with hand fog ‘guns. 


Fire Chief Builds Engine 
To Fight Brush Fires 


il on top of Dozen 5-gallon cans equipped with hand 
use fog gun pumps are carried on top. These are dispensed 
e trucl imowes rapidly through fire. Truck’s to firemen who are dropped off to fight fringe 
gal. tank can {2 filled from pond or stream, of fire as truck proceeds to fog out head of it. 
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Fog streams shown above protect crew and 
equipment if truck becomes encircled by fire— 


PS photos 


UILT on the chassis of a 2%-ton war-sur- 

plus Army truck, this homemade fire 
engine can crash right through dense brush 
and woods to fight runaway fires. High- 
pressure spray jets along the sides envelop 


y W. W. Morris 


Where hydrant is available, hose coupling in 
bumper aperture takes standard 4-inch intake 
hose. Water can be discharged at 200-Ib. pressure 
through one 1-inch and one 2%-inch nozzles. 


= 
present danj 


reli the possibil- 
ity that crew might 


forced to abandon truck. 


the truck in a cloud of waterfog to protect its 
men and equipment while it roars in to at- 
tack the head of a fire. A beefed-up, batter- 

m bumper permits the six-wheel-drive 
to bowl over five-inch trees. The truck 
s built by ex-Fire Chief Louis Maas for 


wi 
the Brentwood, N. Y., Fire Dept. 


‘Truck’s heavy bumper pushed down this 5-inch 
tree in demonstration, Truck’s ten speeds for- 
ward and two in reverse let it traverse practical- 
ly any terrain, Slowest speed is about 2 m.p.h. 
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With these quickly erected aluminum 


Raising the Roof 
Builds Bins Fast 


‘OU start from the roof and work down in 
etting up these midget grain elevators. 
ade entirely of-aluminum, they are assem- 
J by fastening the roof sections to one 
d siding, lifting this unit 
other tier under it, and so 
on until the building is complete. 

About 26,000 of the lightweight grain bins 
—these are at Enterprise, lowa—were built 
last year to store surplus grain for the Goy- 

’s Commodity Credit Corp. Butler 
Mfg. Co., Kansas City, and Beatrice Steel 
Tank Co., Beatrice, Neb., did the work. 


Workmen can put on the roof while stand 
on the ground. Roof is made up of pie-shay 
aluminum wedges that dovetail together. Li ight 
ness of aluminum permits this unusual method. 
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ry = eso = 
Cagaeety, 


inks, surplus grain was saved from weather damage. 


irst_ step in construction is placing of one 
“tier” on concrete footing that will serve as 
foundation when last section is in place. Com- 
pleted, each bin holds 3,250 bushels of grain. 


Now block and tackle lift the tier and roof up 
into the air so that the second tier of sidin, 
be fastened on. Buildin; 


can 
must be lifted by its 
straps five times before it is finished. 


Cones of Silence Soak Up Noise 


Sounp absorbers developed at the RCA 
Laboratories, Princeton, N. J. have proved 


twice as effective in reducing noise levels as 
conventional acoustical materials. The photo 
at right above shows their installation in a 
woodworking workshop, where noise was 
reduced by 60 percent. The units, called 


2 Nae Y : 


Double Rake Nips Up Trash 


Tus double-armed rake is intended to 
lessen back aches from stooping to pick up 
trash or leaves. Made of enameled steel, the 
tonglike device weighs only four pounds 
yet is strong enough to pick up stones as 
well as rubbish. The Grab-Rake® is made 
by L. M. Bussey, of Los Angeles. 


“cones of silence,” operate by forcing sound 
to travel through extremely narrow passages 
on the fuzzy surface of the cones, converting 
acoustic energy—noise—into heat energy. 
Consisting of two 14-inch cones (inset) 
clamped together, the wood-pulp units are 
suspended from wires. They can be used 
where pipes, skylights, crane rails, or lamps 
prevent conventional sound insulation, 


Mechanical Cow Remakes Milk 


Tue Kitchen Kow®, above, recombines 
whole-milk powder and water into a bever- 
age closely resembling natural fresh milk. 
Designed for home use, the small unit re- 
hydrates, aerates, and homogenizes a quart 
in seven minutes. It uses less current than 
a 40-watt bulb, The device is made by the 
Star Metal Mfg. Co., of Philadelphia, Pa. 


Rubber Springs Soften Bumps 


Cytixpnicat rubber springs mounted as 
shown at left under a tractor seat are said to 
lessen driver fatigue and reduce rebound on 
jounces. Developed by the U.S. Rubber 
Co.. the springs operate on a torsional-shear 
principle, twisting and turning with bumps. 
They can be adjusted to driver’s weight. 
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New Truck Hitch 
Ends Jackknifing 


Arey. hydraulic hinge for the front end 

of a truck trailer goes a long way toward 
minimizing that trucker’s nightmare—jack- 
knifing. Jackknifing occurs when the brakes 
are applied too hard on the tractor. The 
trailer, trying to overrun the tractor, whips 
off sideways. The Wakeman Stabilizer? 
shown here works as a damper to permit 
turning without sudden lash. It also can be 
used to lock tractor and trailer rigidly to- 
gether if jackknifing threatens. Maker is Au- 
tomatic Safety Devices, of Holly, Mich. 


Top view shows how tongue presses against Driver can lock hydraulic system by floor switch 


plate in a turn. Hydraulic fluid in cylinders op- 
poses tendency of trailer to overswing on turn. 
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if he feels jackknife start. Normally 
low gradual movement but resist suc 


cytes al- 


jen swings. 


STEM WASHER 
PACKING: 


PACKING NUT 


INET PIPE 


A wrench, screwdriver, and reamer— 
those are all the weapons you need to 
fight water waste on the home front. 


By Robert Hertzberg 


RIP, drip, drip.- 

From’ leaking faucets in homes every- 
where, millions of dollars of hard-earned 
tax money are daily going down the drain— 
literally. Even more important is the grim 
reality of dangerously low water supplies 
many parts of the country as a result of last 
year's drought. 

Water waste can be stopped, very easily, 


How to 


if every home owner will devote an hour 
some evening after supper to the various 
plumbing fixtures in his kitchen and bath- 


age of water directly traceable 
to neglected sinks, bathtubs, showers, and 
toilets is staggering. In New York City, 
where the normal daily consumption is 
1,200,000,000 gallons, the loss from wastage 
and faulty faucets has been estimated at 
about 200,000,000 gallons a day. That 
means a sixth of all the water the city con- 
sumes every day goes unused down the 
sewers! 
But there's really not much to the job 
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|| First step in repairing a leaky faucet is to 
remove packing nut with a monkey (not 
Stillson) wrench, Protect plated finish of the 
fixture with strips of wood or cardboard. 


5 After removing seating tool, clean out cut- 
tings inside faucet with cotton-tipped tooth- 
pick swab. Neglected brass shavings can short 
en life of new washer and cause fresh leaks. 


Q Here ix the dripless faucet that will save 
some, 30 gallons of water a day from going 

wasted down the drain, An added dividend: 

You will get a smoother and more even flow. 


| 


2 Remove packing mut and stem assembly 
by turning nut with fingers as it comes olf 
the body. Let water from pipes drip out. Then 
examine Seat inside the fixture for roughness, 


6 New washer must be of right diameter to fit 
recess in end of stem. Tighten screw just 
short of causing washer to become distorted. 
Loose washer can cause hammering noises, 


of fixing faucets. In the way of tools you 
need only a screwdriver, a monkey wrench 
opening to about two inches, and a little 
39-cent reaming gadget, called a valve- 
seating tool, for smoothing off the washer 
seats inside the fixtures. Another 25 cents 
will buy a handful of*new washers of as- 
sorted sizes. 

After shutting off the cut-off valve in the 
basement, open the basin taps in the bath- 
room and the taps in the kitchen to drain 
out the water in the pipes. This precaution 
will save you from a spurt of water in your 
face when you start disassembling the fau- 


faucet in place of the 
pagan stant saber Ris sold ts cntee 
ware stores for less than half a dollar. 


Reassemble faucet. Make sure packing nut 
tums casily before ‘applying wrench. The 
fine threads are easily upset. A 
be used instead of wood to protect plated nish, 


cets in the kitchen or the basement laundry. 
Most faucets used in homes are of the 
compression type. A typical one is shown 
.in the cutaway photo on page 159. When 
the handle is turned down, a fiber or com- 
position washer, about % inch thick, is 
pressed against the circular seat in the body. 
If the seat is smooth and the washer flat and 
pliable, the two make a watertight joint, 
and there is a feeling of softness or “give” to 
the handle when the flow of water stops. 
Since the brass body is hard and the washer 
soft and soaked, the latter will gradually 
shred away as the faucet is turned on 


A, Valve-seating tool attached to faucet body 
h packing nut. Turn handle only two 

revolutions to loosen scale on the valve seat. Ex- 

cessive turning may take off the whole seat. 


& New pasher will probably. make handle of 
faucet assume different “olf” position, Han- 
dle fits on splined end of stem and can be ad- 
justed. ‘Tightening of holding screw is lust step. 


‘The Fuller-type faucet, shown in drawing be- 
low, has a cone-s Washer or ball fastened 
by a nut on the end of a short plunger rod. 
It can casily be replaced with a pair of pliers. 
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The flush-tank toilet 


may be a water waster 
because it has two control 
valves that can leak. Rub- 
ber ball at outlet is easily 
replaced by a new one. 
At left are shown the 
intake-valve parts. 


For spuT 
LEATHER STUFFING. 
WASHER 


Valve wasner 
Bereraname ne 


and off, The first sign of danger is a feeling 
of “hardness” as you turn the handle, indi- 
cating that the washer has lost its ability to 
compress. This is the time to replace the 
washer. 

The accompanying illustrations show the 
steps in repairing a kitchen faucet of the 
compression type. The same general pro- 
cedure applies to bathtub, washtub, and 
shower fixtures and to old faucets of the 
“Fuller” type. The latter requires a cone- 
shaped washer that is fastened by a nut on 
the end of a short plunger rod. 

As long as the water is off anyway, dis- 
assemble and examine all the water fixtures 
in the house, not just the leaking ones. 
Washers are so cheap that you might as 
well put in a whole round of new ones. 

Toilets of the flush-tank variety are no- 
torious water wasters because they use two 
control valves, either or both of which may 
go bad. Also, because the entire brass 
mechanism is submerged in water, it ac- 
cumulates greenish scum and slime through 
the reaction of the minerals and chemicals 
in the water on the copper component of 
the brass. These deposits may prevent 
the valves from seating tightly. In many 
cases, just cleaning the mechanism off with 
a rag and a soft brass brush will stop loss 
of water. 

OF the two valves, the outlet is the like- 
liest offender. Usual point of trouble is the 
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large rubber ball that is supposed to sit 
snugly over the open end of the pipe leading 
to the bowl. When it hardens or swells with 
age, it must be replaced. The slightest leak 
in the inlet valve will cause the water in 
the tank to overflow continuously through 
the center overflow pipe, even though the 
float ball is in its topmost position. The 
valve comes apart readily for inspection and 
repair. When it is seated properly, the water 
level should be about an inch below the top 
of the overflow pipe. With both valves in 
good condition, there should be absolutely 
no dribbling or gurgling of the water in the 
how! itself. 

In tankless-type toilets, known generally 
as “flushometers,” the flushing cycle is con- 
trolled by a leather or rubber diaphragm. 
Although this diaphragm has a long life, the 
packing washer on the flushing handle takes 
considerable mechanical wear. All the nec- 
essary washers for a particular make of 
flushometer are usually sold as a package. 
It is a good idea to have a set on hand, be- 
cause they may not be easy to find in an 
emergency. : 

Excessive water pressure naturally aggra- 
vates leakage problems, If the water shoots 
out of your faucets like miniature geysers, 
try closing the main shut-off valve a turn or 
two at a time. If the house has flush-tank 
toilets, you will probably find that the only 
difference with reduced pressure is that the 
flush tanks take a minute or more to fill up. 
With flushometer toilets that depend on 
water pressure alone for their operation, the 
adjustment of the cut-off may be critical. 
If you live at the bottom of a valley and are 
getting a really strong head of water, con- 
sult your water company on the advisability 
of installing a pressure reducer. 


END 


Valve of the tankless-type toilet, shown above, 
operates by water pressure alone. Moving the 
handle tilts an auxiliary valve that rel wa- 
ter pressure, starting the flushing cycle. 


Ray Unit Weighs Less 

Desicxep for use in combat areas, this 
portable X-ray machine has all conventional 
features, but weighs far le: A steel version 
tips the beam at 2,100 Ib. and an aluminum 
one weighs only 1,600 Ib.—compared to 
8,000 Ib. for comparable conventional mod- 
els, It has a counterweighted tube assembly, 
a fluoroscopic unit, and a hydraulic drive 
that raises, lowers, or tilts the table. At 
right, a technician raises the table by press- 
ing a foot pedal. The machine, developed 
by GE, fits in a waterproof, corrugated-metal 
container, shown above, which is buoyant 
enough to float. A heavy-duty transformer 
and rectifier supply 100,000-volt DC, 


Vacuum Cup Clings to Slippery Surfaces 


Now you can permanently install fixtures 
on any smooth, impervious surface, thanks to 
a new vacuum cup that several manufac- 
turers are fitting to their appliances. After 
the diaphragm is flattened against a surface, 


oe 


a screw threaded to an outer shell draws out 
a steel disk, giving increased “vacuum ten- 
sion.” At right, below, Screw-Vac® holds a 
pencil sharpener to a refrigerator. Van 
Dusen Engineering Co. developed the cup. 
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CONSTANT-VOLTAGE 
TRANSFORMER 


| 


FLUID REGULATORS 


i 
i> ALARM ae > 


WHEELS ENTER THROUGH BREAK 
IN WALL, TURN LEFT, AND 
PASS THROUGH ELECTROSTATIC FIELD 
SPARK GUARD 


conrrot pant, 9 |) ® 


PAINT St 


; visualized ing above, saves 


‘ORDINARY SPRAY ELECTROSTATIC SPRAY 


= 


UNPAINTED WHEELS HUNG ON 
converér 


HIGH.VOLTAGE 
TRANSFORMER 


Electricity 
Aims Paint 


By Herbert Johan 


SPRAYING paint through a high-intensity 
W electrostatic field now turns its atomized 
particles into a barrage of tiny “homing 
missiles” that literally wraps itself around 
objects to be painted. The drawing at left 
shows a setup for the process, called Electro- 
Spray, developed by the Ransburg Electro- 
Coating Corp., Indianapolis, during the war 

PS, March “45, p. 115) and now used in 
many industries, 
urd 220-volt AC is fed into a high- 
transformer, stepped up to approxi 
100,000 volts, and changed to DC by 
a rectifying tube. The high potential charges 
1 within the spray booth, creating 
an electrostatic field. Paint particles sprayed 
at comparatively low pressure into this field 
also become charged with the same polarit 
opposite to that of the articles to be painted, 
which are grounded by the conveyer. The 
resultant attraction between paint and work 
is so great that many paint particles that 
blow past are pulled back to their target 

A special 
sparks and possible explosions, If excessive 
field current flows—as when a piece falls 
the conveyer, or an electrode wire 
breaks—a thyr 1 “spark guard” 
cuts the high v sabell, END 


y 


a wire 


‘otective circuit prevents 


tmas-tree style, 
»e sprayed individually. 


Tray Handles Three Jobs. 
Molded of Bakelite®, this refreshment tray 
holds four glasses in non-tipping coasters and 
has space in the middle for snacks. And 
the food’s gone, that center space 
r jumbo ash tray. Made by the 
Count-Rite Corp., of Cleveland, Ohio, the 
tails for about $1.50. Easy to clean, 
it can be rinsed and scrubbed without dam- 
aging it. Rubber pegs support the tray. 


em Aids to Modern Living 


-)} 


One of the first 
from the U.S. zone 
y, these scissors fold up for easy 


is 24” long; open it 
are made of carbon steel 

ished ni h. Hoffritz 
York City, prices the 


cutlery, New 
sors and case at 


rip clothing or the lining of a purse. 


Brush and Hanger Combined. 
Besides folding up to save space in your suit- 
case, this coat hanger has a clothes brush at 
each end. The Rola Novelty Company, of 
New York City, sells the hanger for about 
70 cents. When it’s folded, the hanger arms 
serve as a handle for the brush. When 
opened as a hanger, a small hook locks it. 
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Ironing-Board Cover Is Ruled. 
With a graduated yardstick printed on this 
ironing-board cover, the housewife can do 
a professional job of altering hems, laying 
pleats, and blocking sweaters or other knitted 
garments. The figures are printed in ink 
that won't rub off. The maker is Hart- 
Beckner Mfg. Co., Versailles, Mo. 


Attachment 


Shampoos Rugs. 


The Rexafoamer® shampoo attachment, sold 
Ohio, is 


by Martin-Parry Corp., Toledo, 
molded of Tenite®. It fits the spra: 
tachment of tank-type vacuum cl 
wire mesh in the nozzle mixes the liquid 
soap with air to form suds for washing rugs 
or upholstery. The plastic attachment is 
moisture-resistant and corrosion-proof. Its 
non-porous surface is easy to clean, 


Frying Pan Accessory. The Small 
Fryd setincludes two 3k” alveninum rings 
that are X” deep, two aluminum covers, and 


a lifter. According to the makers, Ben- 
matt Organization, Chicago, use of the rings 
to fry or poach eggs saves shortening and re- 
duces cooking time. The rings leave room 
in the skillet for bacon. Price is $1. 


New Table Lighter. This lighter, 
for home or office, has a clear-plastic reser- 
voir so you can always see the amount of 
fuel in reserve. It's priced at $7.50 by the 
Ritepoint Co., of St. Louis, Mo., and is avail- 
able in four colors. The reservoir is sealed 
and cannot leak or let fuel evaporate, Fuel 
is transferred to the wick chamber only as 
needed by a finger-touch valve. All the met- 
al parts are chrome-plated and polished. 


A 


b 
eae Bs 


Rain Leggings. Empire Products, 
New York City, markets these slip-on plastic 
leggings for $1. They fit over the lower 
part of your trouser legs, protecting them 
from rain and splashes. A clip slips over 
the edge of your pocket to hold them up. 
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t Orange Frostbite 


Now they're X-raying oranges. A new 
machine uses the rays to spot cold-damaged 
fruit—the frost-bitten oranges contain less 
juice and therefore let more rays pass 


Basket Guards Jet Intake 


Norruror engineers aren’t taking any 
chances on being sucked into the jet engines 
they work on. They designed this steel-mesh 
wheeled basket that can be rolled up to 
cover the intake port. Without the guard, 
it’s dangerous to walk within 25 feet of the 
intake when the engine is revved up. 
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through. The machine automatically throws 
out the damaged oranges and separates the 
good ones into three grades, all at the rate 
of 35,000 an hour. Developed by the Aut 
matic X Ray Corporation, the first unit 
being used by Sunkist at Upland, Calif. 


Clamp Ends Power-Line Break 


‘A new clamp to keep power lines from 
breaking and interrupting electric service 


. Ice and vibration also give 
trouble. Developed by Sverre Sandberg and 
J. Lindblom, of the Swedish Aluminum 
Company, the clamp has a shallow, longer 
bend to reduce stresses. It is in use on 
power lines in Norway and Sweden. 


sin : 
Faulty asphalt mixture may shed stones as 
abo potholes, or acquire “washboard” 
yielding under pressure. 


Diamond drill used to obtain sample of asphalt 
road is mounted with its me gasoline engine 
on trailer towed by car or light truck. 


cut by drill is lifted out. Hole 
left will be filled with patching m mped 
into place by drop hammer on same 


Diamond Tools 
Sample Roads 


(Ageuatr roads are being sampled to 
learn how to build better ones. Boring 
a hole in the surface, a whirling diamond- 
edged tube extracts a four-inch-diameter 
cross-section from top to bottom. Pieces are 
then squeezed in testing machines until they 
break. ‘Types of paving that have lasted well 
or poorly in actual service thus yield their 
specifications in the Shell Oil Company's 
Wood Ri IIL, research laboratory. Lab- 
oratory mixes comparing favorably in. sim- 
ilar tests serve as guides in preparing large 
batches of paving material for new roads. 


Steel tube edged with diamonds, whir! ne 
150 r.p.m., bites easily through rock, asp] 


and sand, Stream of water lubricates cutting tool, 
‘Testing machine squeezes road sample until it 
breaks; gauge shows force required. This pre- 


dicts wearing quality of new paving mixes. 


Bird-Chasing Glider: 
Seeks Flight Secrets 


By Ross E. Hutchins 


LIDER pilots are now dogfighting buz- 

zards and gulls to find out how to de- 

sign airplanes that will 

birds do. Flying a cam ©. Engli 
built Kirby-Kite® sailplane, they have ch 


Me 
Sy Seas, 
Nose of glider holds electrically driven movie 
camera that photographs bird’s position once a 
second. This shows how soaring bird rises, falls. 
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the soaring birds 15 miles at speeds up to 
50 m. p.h., sometimes only 15 feet behind 
the bird’s tail. 

‘The glider is specially equipped for the 
job. Two-way radio relays instrument read- 
ings to the ground, helps the pilot spot birds 
to chase—and also lets him call for somebody 


lot radios periodic instrument Seacinge to 
ground operator. Ground crews can spot birds 
more easily, so they tell pilot where to look. 


to come and get him when he must land far 
from his base. A time-lapse 16-mm. movie 
camera in the nose makes one picture every 
second of the bird being followed. This film 
tells how fast the bird sinks through the 
A 35-mm, still camera on the windshield 
cords wing shapes. 


of gulls fly into range. The pilot, will 
ol 


pick them up and follow them with the help of 
the polarizing sight (ring at lower left). 


This research, directed by Dr. August 
Raspet, of Mississippi State College, aims to 
learn why soaring birds can fly so high and 
so long with so little effort—particularly what 
effect wing contour and feather porosity and 
arrangement have on such aerodynamic 
characteristics as drag. END 


The gull looks like this when seen through the 
sight. Skilled pilots can follow the birds closely 
through intricate spiraling maneuvers, 


resruary 1950 [TI 


Golfer Prefers Gun to Clubs 
Wuen Henry N. Marsh, of Wilmington, 
Del., shoots a game of golf, he really shoots 
it-with a golf-gun. A professional trap- 
shooter, Marsh invented the gun because he 
was annoyed that he couldn't drive a golf 


Plastic Lights Speedometer 


You can tell how fast you are driving in 
the dark if this plastic illuminating stri 
mounted between the headlamp pa speed- 
ometer of your motorcycle. A Harley-David- 
son accessory, the methyl methacrylate strip 
channels light to the speedometer. 


Wheelbarrow Is Self-Powered 

Tus mechanical wheelbarrow, demon- 
strated recently at Tunbridge Wells, Eng- 
land, has the ity of five manually op- 
erated barrows. Controlled by an operator 
at right, the vehicle's power unit is mounted 
on a turntable that turns 360 degrees. The 
barrow’s removable carrier can be replaced 
with a platform for transporting machinery. 
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ball as far and as straight as his opponents. 


The gun shoots a ball 250 yards right down 
the middle—even if not quite according to 
Hoyle. It consists of a sawed-off .38-cal. 
pistol with a brass tube attached to the 
muzzle to hold the ball (right above). A 
blank cartridge supplies the necessary kick. 


Fly Gets Knock-Out Drops 


How much insecticide does it take to 
knock out a fly? The Citrus Experiment Sta- 


A fly held by tweezers, above, gets a shot 
of insecticide from a hypodermic needle 
working like a miniature medicine dropper, 


The Skyrocket, high-speed research plane, gets Work platforms give crewmen access to all 
complete service as it is hauled in this special parts of the craft. Forward canopy shiek the 
trailer along a California highway to its desert pilots compartment so that it will be cool a 
base after a visit to the factory between flights, ready for an immediate take-off on arrival. 


Mobile Service Station 
Mothers Sky Speedster 


OME of the world’s fastest research air- sonic ranges, these hot-rod planes need ex- 

craft are kiwis—birds that can’t fly-un- ceedingly wide and open areas for their 
der certain conditions. Because they are Buck Rogers’ flights, such as the vast e: 
highly experimental in the trans- and super- panse of California's Muroc Dry Li ke 


@ - 
4 ag 


x 
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Rear view of the novel plane-trailer built by Fruehauf to Douglas Aircraft specifications. 
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that drops the rear end of 
the trafler permits the 43-foot-long Skyrocket to 
he rolled up into place on its own running gear. 
Storage batteries supply power for all services. 


er 
a 


After each flight, fuel tanks are emptied to 
prevent fire and then flushed out by air pressure, 
as shown here. The trailer includes a shower 
for crewmen doused with dangerous liquids. 


When the aircraft is aboard, clectric 
return loading gear to place. The plane can be 
fueled while it is traveling. A portable pump 
supplies pressure to a pair of fire hos 


with a natural runway seven miles long and 
desert wide. When a speedster of this 
feather—such as the Navy's Douglas Sky- 
rocket—needs major design changes or a 
complete overhaul, it can’t just fly back to 
local airport near the factory, It has to 
travel the highways, So a special service- 
enroute trailer was built to ground-ferry the 
needle-nosed D-558-2 that recently flew 
faster than the speed of sound. A pure re- 
search plane, the Skyrocket, along with such 
aircraft as the Skystreak and the Air Force's 
Bell X-1, is exploring the effects on plane 
and pilot of flight at speeds greater than 
that of sound, The photo sequence on these 
pages shows how a fly baby that can crack 
the sonic barrier must be babied on the 
ground between flights. END 


Jukebox Announces Train Departures 


Tue uniformed train announcer is out of 
a job at the Texas & Pacific Railway tion 
at Fort Worth, Texas. His place has been 
taken over by an automatic, heavy-dut 
record changer, right below, that plays sta- 
tion names and departure times over the 
public address system. With the two juke- 
box-type record selectors shown at left, a 
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ticket seller can pick any of 38 selections to 
give a first and last call for each of the 19 
passenger trains that arrive at and depart 
from the station daily, The records were 
made by a professional radio announcer, so 
that the announcements are clear and un- 
derstandable. A similar system is in opera- 
tion at several large airports. 


Keeping the 
Home Shipshape 


By shifting the legs from the bottom to one 
end, you can convert an up-ended cedar chest 
for duty as a cabinet in the attic or storage 
room, A bar for coat hangers may be added. 


Here’s a work saver: Attach a set of caste 
to the bottom of the clothes hamper. Instead 
of carrying the clothes, you can roll the ham- 
per right up to the washing machine. 


Please turn the page for five more su; 


Rips in a eurtain can be repaired 
with adhesiv in a horizontal piece of 
ape along the hen loop a vertical piece 


-s for the rings. 


Bind your bottle of ink eradicator vay 
to the desk ink bottle with cellulose tape. 
makes spilling less likely and keape the eradi- 
cator ready at hand for use, 


To encourage your child to be tidy and to 
take care of his cloth 


ew 
towel rack to the footboard of his bed. 
vides a convenient clothes rack for him. 
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A level spoonful of sugar, salt, or coffee is 
easily obtained this way. Glue strips of cloth 
across the tops of the canisters. The loaded 
arom ia dintply wervioed atomg uncles’ thar cots; 


Slip a pillowcase over the leaf of a sewing 
machine when working on silk or sheer ma: 
terial. It makes snagging unlikely and curbs 
the tendency of such material to slide off. 


White gloves and belts will stay cleaner 
longer, if you store them in sandwich bags, 

es less likely to pick up dirt and 
wrinkles when you rummage through a drawer, 


insi Cooking wrens ir lay the sph 
flavor the dish but keeps them from mixing 
with the food that’s being cooked. 


Hairpins and cellulose tape will hold plates on legs of the pins to 90° and turn up about %” of 
edge against the back of a cupboard. Bend the each end. Tape holds them in place. 
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Gus and 
the Flying 
7 Kes 


By Martin Bunn 


URING his years in the Model Garage, 
Gus Wilson has seen a lot of disgruntled 
motorists. But not one of them was more fed 
up with a car than Val Murdock the day 
Officer Cecil O'Toole handed him a ticket for 
reckless driving at Main and Center Streets, 
It was strange, too, about Val. Usually, he 
is a very careful driver. And it would seem he 
had every reason to be pleased with the car. 
It was brand new, a superduper convert- 
ible equipped with automatic transmission 
and all the other modern improvements—a 
job to take anyone's fanc: 
Gus got into the case just by chance. It was 
late Saturday afternoon, As he stepped from 
the Men's Shop after buying a couple of 
shirts, a small object hit the pavement with a 
metallic clatter. It had come from the midst of 
a crowd gathered around Val’s car—stopped 
dead in the middle of the intersection. 
Gus looked down. A set of car key: 
Stooping to pick them up, Gus heard V 
angry voice: “I'll never drive it again! I'm 
through!” 
The situation must be bad, Gus decided, 
if it could cause Val to throw away his key 


“L's the crazy gadgets on this car!” Val yelled. 
After listening a moment, Gus worked through the crowd 


Later, after helping clear away the traffic 
snarl Val had created, Gus heard the story. 

Val had been out of town all week. Only 
a few minutes after getting home on the © 
afternoon train, barely able to wait to try 
out the No-Shift-O Eight that had been de- 
livered two days before, he had his first dis- 
appointment. The battery was dead. 

Tt was obvious what had happened. Val, 
Jr. The key in the ignition, turned to the 
left, and the radio on—but not tuned to a 
station. That was the first thing Val had 
found, that and a lot of mud on the floor mat. 

Val wanted to try the car, desperately. 
But what could be done about the battery? 
He phoned the Model Garage. No answer. 
It was already after four o'clock, If Gus had 
closed shop, Val figured there wasn't much 
chance of finding a rental battery anywhere. 

Briefly, Val longed for the old cranking 
days. If he could get the engine started, 
the generator would soon build up a 
charge. Now that he thought of it, there 
was a way. Vaulting the hedge, Val went 
next door. Yes, his neighbor would help. 

The battery was easily removed from 


the neighbor's cuz. Luckily, he was one of 
those rare individuals who keep the corro- 
sion cleaned away and the terminals coated 
with petroleum jelly. 

Carrying the battery to Val’s garage, they 
hooked it up in parallel with the dead one, 
pressing into service two lengths of welding 
cable and four C clamps to make the con- 
nections. The engine was soon running 
smoothly. 

Val had returned the borrowed battery 
and was just straightening down the cleaned 
floor mat when his wife Marge opened the 
back door. “Oh, Val,” she called, “would 
you go over and pick up the laundry?” 

Traffic was light on the side street, and 
after driving a couple of blocks Val began to 
relax and enjoy what the salesman had ex- 
tolled lyrically as clutch freedom, Automo- 
tive engineers really had a lot on the ball, he 
decided. Gears that shift themselves, and 
no clutch pedal to bother with! 

He overtook an ancient sedan. The street 
ahead was clear. He sheered out from behind 
the slow-moving car, and pressed the ac- 
celerator all the way to the floor board. The 
transmission downshifted sweetly, and exul- 
tation flooded Val’s middle-aged soul at the 
smooth surge of power that swept him swift- 
ly past the old car. Some bus, this baby! 


But the Car Keeps Going 

A block ahead a green light blinked to yel- 
low and then to red. Val didn’t slow down— 
maybe it would turn green again before he 
got to it. It didn’t. 
off the accelerator and braked lightly, while 
his left foot pawed instinctively for the clutch 
pedal—which wasn’t there. “Dumbell!” he 
reproached himself, and braked harder. 

But the car kept right on going! As the 
stop line flashed under the front wheels Val 
really stomped down on the brake. The car 
slowed, but it was around the corner into 
Main Street before he could stop it, 


He took his right foot ° 


He had shifted the selector lever to “Neu- 
tral,” but the engine was racing. Puzzled, 
he fiddled with the accelerator. After a few 
seconds the engine slowed to idling speed. 
Funny about that, he thought. Must have 
done something wrong. Better be careful. 

Pulling into the parking lot adjoining the 
laundry, Val eased the car to a halt and, 
through’ habit, reached over and tured off 
the ignition. Back with the package of laun- 
dry, he suddenly remembered he had in- 
tended to leave the engine running. “Oh, 
well,” he thought resignedly, “there should 
be enough juice now to start it once.” 


Will the Engine Start Again? 

In the parking space next to his a horse- 
faced man in a battered sedan was regarding 
the new car and its owner with an expression 
that Val classified as sardoni 

A little disconcerted by this inspection, Val 
forgot he wasn't in the old coupe. He reached 
his left hand out to where the starter but- 
ton should have been—but it wasn’t there. 
“Watch what you're doing, you dope!” he 
chided himself. He located the button and 
pressed it-but nothing happened. There 
wasn't a peep from the starter. 

Puzzled, Val checked over the controls. 
There, that wa: He had forgotten to shift 
the control lever to “Neutral.” A neat little 
safety feature that! No juice could flow 
through the starter circuit until the car was 
in neutral. 

The engine finally caught, but Val was so 
badly flustered that he shifted the selector 
lever from “Neutral” to “Reverse” instead of 
to “Drive,” with the disconcerting conse- 
quence that when he released the hand 
brake and pressed the throttle pedal, the car 
shot backward. Only his frantie application 
of the brakes stopped it in time to avert, by 
inches, a crash with a delivery wagon parked 
twenty feet behind. 

Val mopped the cold sweat off his brow 
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Fender Skirt Swings Outward 


Wueets are fully enclosed on the latest 
Rolls-Royce Wraith model, but tire chang- 
ing is made easy. The entire skirt swings 
out on a hinge, giving ready access to the 
wheel. Two catches keep the skirt locked in 
place during normal operation. 


Washer Sprays Entire Car 


STANDING in one position, an operator can 
swing this counterbalanced arm back and 
forth to wash a car from end to end. Fully 
self-contained, the spray-jet washer even has 


its own soap supply. It's made by Phillips 
Pump and Tank Co., Cincinnati, Ohio. 


and tried again. This time he manipulated 
the selector lever according to Hoyle, and 
went in the direction he expected to go. 
The traffic thickened and slowed as he 
neared the intersection of Main and Center. 
Out on his little safety island Officer O'Toole, 
tired, nervous, and short of temper after four 
straight hours of duty, was controlling the 
lights manually, and making the most of 
every chance to keep the cars moving. 
‘When the last automatic light before Cen- 
ter Street turned green, the block between 
it and the intersection was clear of traffic. 
Val's car was the first in line, and he took 
advantage of the break by speeding up to 
the 25-mile limit. But just before he reached 
the intersection O'Toole switched the Main 
Street light to red. In an instant Center Street 
cars were half-way across the intersection 
or making right turns into Main, and impa- 
tient pedestrians were flooding the street. 


Why Val Threw Away the Keys 

Val's right foot moved swiftly and surely 
from the accelerator to the brake pedal. But 
again his car kept on going! It missed the 
rear end of a truck by a scant inch, and a 
fear-paralyzed shopper by half as’ much. 
Women screamed. Men cursed. Horns 
squawked. Val put everything he had onto 
the brake pedal, and the car came to a 
grinding stop a yard short of the safety is- 
land. Val jumped out. 


Officer O'Toole blew a whistle blast that 
set brakes to whining two blocks away, and 
switched the Center Street light to red. Then, 
his face fiery, his jaw out, and his eyes blaz- 
ing, he stalked over to Val. “What in blazes 
is th’ matter with you?” he roared. 

Val Murdock is a peppery sort of citizen. 
His temper slipped its leash, and he blew his 
top. “There's nothing the matter with me!” 
he yelled. “It’s the crazy gadgets on this car!” 

It was then that Val reached into the No- 
Shift-O, snatched the ignition keys, and 
hurled them as far as he could. 

By the time Gus got out into the street, the 
mutual fury of O'Toole and Val had set most 
of the onlookers to laughing. Gus didn’t join 
in—he has seen too often the tragedy an out- 
of-control car can cause. After listening a 
moment, he worked his way through the 
crowd to where O'Toole was writing out a 
ticket while Val glared. “Hello, Cecil,” he 
greeted. “Hello, Val—here’re your car keys 
you might want ‘em. Anything I can do! 

O'Toole looked up from his writing. “Meb- 
be you can get this bus out of the middle of 
the intersection,” he growled. “I wouldn’t 
trust this nut to do it.” 

Gus and Val got into the car. Gus pressed 
the starter button, but nothing happened. 
“Oh, Lord,” exclaimed Murdock. “I forgot to 
tell you. The battery's dead. If it was only 
the old car, we could get a shove. I don't 
Know if you can push these things” 
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“You sure can,” Gus said, “if you know 
how. Cecil, ask that lead car over there to 
give us a fast shove up the street, will you?” 

‘As the other car nudged its bumper against 
the rear one on Val’s car, Gus moved the se- 
lector lever to “Neutral.” Slowly, the cars 
picked up speed. When the speedometer 
registered 20 miles per hour, Gus switched 
on the ignition and moved the selector lever 
to “Drive.” The engine quickly caught. 

“Easy, isn’t it?” Gus asked. “You won't do 
any damage if you do it just as I did. But 
you should always remember to move the 
lever to ‘Drive,’ never ‘Low.’ And don’t push 
any of these cars faster than 25 miles an 
hour or more than two miles. 

For several blocks the No-Shift-O per- 
formed beautifully. Then, when Gus took his 
foot off the accelerator, the car didn’t slack- 
en speed. Quickly he moved the lever to 
“Neutral” and applied the brake. As the car 
stopped by the curb, he set the hand brake. 
“Accelerator’s jammed,” he said. “Let's take 
a look. If I can’t find the trouble right away, 
T'll get the wrecker and tow your car in. It's 
only a few blocks, but I'm not drivit 
with a stuck « . 

A few minutes later Gus straightened up. 


“The trouble is,” he told Val, “that the ac- 
celerator rod, under’ the treadle, is jammed 
by the rubber floor mat. Sometimes it works 
id sometimes it doesn’t—and when 
it holds the throttle open. There’s 
really nothing to fix-someone has taken the 
mat out and replaced it in the wrong posi- 
tion. I'll put it back so the rod works freely.” 
Val looked guilty. “I'm the guy who did 
it,” he confessed. “My kid had tracked dirt 
all over the mat. So I took it out and washed 
it—you know how a fellow is with a brand- 
new bus, But say, Gus—I'm not sure Til ever 
trust that automatic shift again.” 
f course you will,” Gus reassured him. 
“As soon as you get to understand it. It’s an 
improvement—a big one. In a couple of days 
you'll wonder how you ever got along with- 
out it. And I don’t think there’s much chance 
you'll ever be bothered again with a sticking 
accelerator. But if you should, just remem- 
ber to move to ‘Neutral’ in a hurry. 
“There's another thing, too. A car with 
an automatic-shift device to be driven, 
just as much as a Model T had to be driven. 
No one ever has built a human brain into 
an automobile—and you can take it from me 
no one ever is going to!” END 


Folding mack from Old Car Heests Luggage Space 


Suiont of luggage space, B. C. Bowker, of 
Toledo, bought an old-style, outside rack at 
a junk yard and put it on his Willys Jeepster 
as shown. For use, it swings down flat. 

The rack was mounted by removing the 
bumper and cutting small holes through the 
body metal to accommodate brackets made 
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of %” steel strap. Each bracket consists of a 
vertical member welded to the upper of 
two clamping pieces located horizontally 
across the bumper braces. 

Before installation, the rack was painted 
to match the car and its chrome trim recon- 
ditioned. Such racks once were widely used. 


Here’s How I Start My Car 
in the Morning 14 viewr veaing 


d from the house 


Be breakfast I press a switch near the ht I plug in th 


window in the dining room. This closes a circuit ing the car in the garage. The plug 
leading to my car out in the garage. The object and socket are the type you would use in ordi- 
is to start the engine and have it at operating mary electrical wiring around the house, The 
temperature before [ set out for my job at socket is p ently mounted above the grille 
automobile plant in Manchester, Mich. s shown, One terminal is grounded to the car 


1 to a control box 
ting system, 


leading from house to garage is a heavily in- body, The other 
1, two-conductor electric cord. developed espe 


A 


A 


ntrol box. The two pews project- 
ing from the end are part of my safety system. 
Free to move lengthwise through the box, these 
rest a the gear-shift control rods. The en- 
gine can start only if car is in neutral. If-a gear 


The solenoid does two things. When ener- 
it completes the starting-motor circuit. 
ame time, by magnetic action, it 
pull on a wire linked to the ignition key by 
& bell crank as shown in the drawing. This turns 
the key. After the engine starts, increasing mani- 
fold vacuum acts on a diaphragm in the control 
box, breaking the starting circuit 


But that’s not 
nm the p 


is engaged, the bars move, breaking an electri- 
cal contact. The box has another job, too, but 
T'll explain that later. From the box, a wire runs 
to a powerful solenoid starting switch installed 
in place of the original one. 
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Just Before Quitting Time 
An Alarm Clock Starts Up Engine 


During the day I leave the car in an outdoor 
lot near the plant. After parking, I set my alarm- 
clock switch, timing it a f minutes before 
quitting time. When the alarm rings, the engine 
starts automatically. This gives it a chance to 
warm up before I start home. I keep the clock 
switch in the glove compartment. 


SHINGING 
am 


The switch works like this. After the alarm 
has been wound, a bolt through the swinging 
arm is hooked over the winding key, as shown 
in the drawing. When the alarm goes off, the key 
releases the arm, permitting the rubber band to 
pull it down an 

the same job as 


close the circuit. This does 
ing-room switch, 


Mere Are the Details of the System 


Wiring is simple. Notice that the automatic 
system operates independently of the original 
starter switch. The wire and parts required to 
set up my system cost me about $23, 


control box? At the time the 

‘oes off, or I press the dining-room 
ave the situation in Fig. 1. Since 
no v the spring can keep the 
switch closed. When engine starts, 
ywers the spring, breaking the 

g. 2. This disengages starter. If 
lis; the vacuum disappears, per- 


switch, you 


there’s 


cireui 
the engine st 
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VACUUM DU 


SPRING.HELD SWITCH 
A vacuum diaphragm is an important part of 
the control box. When the engine starts, rapidly 
increasing manifold vacuum moves the dia- 
phragm and link, breaking the starting circuit. 


mitting the sprin; 
the clock sw 
rent flows a 
catches or t 
driving the car, 

gear—the sliding arm c 

system (Fig. 3). Moreover, the leads from the 
clock or the house are disconnected then. END 


to close circuit again. If it’s 
h that has set off the system, cur- 
—and again—until the 

down. WI 


Safety Pins Hold Chrome. If a 
trim strip on your car has lost any spring 
clips, safety pins will fasten it down. Cut the 
ends off each pin as indicated and attach to 
the body metal with a self-tapping screw 
through the loop of the pin and into a small 
drilled hole. Snap the trim strip over the 
cut ends of the pin. 


Straightening Hub Cap. A bucket 
or tub of sand and a rubber mallet are all 
you need to bump most dents out of a hub 
cap. Work from the inside of the cap, using 
light taps and checking frequently to keep 
from making new outward dents. 


Turn the page, please, for three more auto hints 


Filter Oil. B. M. 

ore, N. Y., finds that this 

setup gives his oil filter a helping hand and 

prolongs the life of each cartridge. It con- 

sists of a fuel filter with the element removed. 

and a permanent magnet resting in the bowl. 

Considerable sediment settles out and the 
magnet holds fine metal particles. 


PRR 
Welded Crank Loosens Spare. 
In some cars, it’s difficult to swing the lug 
wrench to loosen or tighten the nut that 
holds the spare. J. W. Rocke, of Globe, 
Ariz., suggests making the job easier by 
welding a crank to the nut as shown. 
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Dolly 
removing and installing dual truck tires as a 
unit, Charles D. LaRue suggests making up 
a dolly like this. The original is in use at a 
shop in Sacramento, Calif. 

The dolly is-inexpensive to make. Four 


W/ PLASTIC DISK 
COVERS THE 
TORN FABRIC 


Repairing Handle Wear. Plastic 
coasters from the dime store can be used 
to hide torn fabric around a door handle. 
Cut the rim from the coaster and make a 
hole large enough to slip over the handle. 
Clamp in place with the original flange. 
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Handles Dual Tires. For 


WELDED 
JOINTS 


FRAME OF 
34 PIPE 


BALL 


INNER RACE 
BEARINGS, 


OF BEARING 
SPOT WELDED 
TO PIPE END 


used ball bearings will serve as the wheels, 
Adjust the frame dimensions to suit the size 
of the truck wheels. 

To use, lower the jacked-up wheels on the 
dolly. After removing the retaining nut, you 
can then pull the wheels away on the dolly. 
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Handy Polishing Pads. Pieces of 
old carpet run through the washing machine 
and then dried make convenient pads for 
polishing cars. If no old carpet is lable, 
your furniture store may be able to supply 
small remnants. 


The $8 unit at the right spent the 
snow that flakes through weak signals, 
Bareene wel bribe kone: 


Homemade 
Booster 
Improves TY 
Pictures 


Amplifying distant signals may give yo 


AE your TV pictures as good as they 
ought to be? If not, you may be able 
to help yourself to greater video enjoyment 
with a booster # will strengthen weak 
signals on the low channels. 

“Snow” in a picture is a sure sign of weak- 
ness. Not only can a booster cure this con- 
dition but it-can also sharpen image outlines 
and improve contrast and clarity. 

The unit shown above can be built for 
about $8. You can use it with either an 
indoor or outdoor antenna, but it won't take 
the place of either. It improves a signal, but 
doesn’t create any where none exists. If you 
live in a fringe area you will still need your 
roof-top rig. But whatever your antenna, if 
you are now getting pictures that are under 
a booster will help. 

‘Though the range of this booster covers 
only the first five channels, it is so designed 
as to cause no interference with high-band 
stations. You can leave it connected even 


grandstand reception in the bleachers. 


when you're looking at channels 7 to 13. 

Two lengths of 300-ohm flat-ribbon lead- 
in are wired directly to the coils. One of 
these (marked “IN” in the diagram on page 
189) goes directly to the 300-ohm lead from 
the antenna, The other goes to the antenna 
terminals on the receiver. Placed ahead of 
the receiver input, the booster acts to am- 
plify signals coming in from the antenna, 
‘The unit has its own power supply and must 
be plugged into an AC outlet. 

To put the booster in operation, first tune 
in the station on the set, then tune the 
booster by varying the tuning condenser. 
This is the amplifier’s only control. For 
channel 2, set the pointer knob so that the 
plates are fully in mesh. Find the best 
setting for each channel and mark the dial 
accordingly. For high channels set the 
pointer so that the plates are out of mesh. 

Want one? Turn the page for build 
ing instructions. > 
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PROT-UGHT 
ASSEMBLY 


ENO 
CHASSIS 


You can use almost any chassis and cabinet for The switch, pilot-light assembly, and the 50- 
this unit. The transformer, selenium rectifier, mmf. variable condenser are on the panel. The 
and the single tube are on top of the chassis, tube is directly behind the condenser, but note 
which is bolted to the front panel with angles. the 1” ledge bent up on the chassis as a screen, 


COIL-WINDING DATA 
(Wind LI on RI 
LIA: 6 tums No, 18, 
wound over LIA) 
mel (close wound) 
. (wound over L2A) 


To keep RF losses to a minimum—which is im- Another dodge for compacting parts is to use 
portant at television frequenc — wiring resistors R1 and R2 as ompat for winding coil 

compact This close-up shows a iniature LI and L. To do this, you should purchase 
ceramic tube socket with all related parts clus- —_1-watt resistors with diameters of i”. The table 
tered in a tight huddle around it. Leads are specifies the number of turns for each winding, 
soldered directly to socket-pin lugs. All ground but don’t take that for gospel. Your booster 
connections are gathered at one point on the may show better results with fewer or more 
chassis near the tube socket. turns. Experiment with both 8-turn windings. 
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300-08 
FLAT RIBBON 
te 


‘The dotted line dividing the diagram below 
and the space in the middle of the photo above 
separate the booster circuit into its two parts. 


special precautions. But all leads’ to the left 
with the exception of the 300-ohm ribbon lead 
must be kept as short as possible. A. clos 


Wiring to the right of the line requires no of this portion is shown on the fi 


LIST OF PARTS 
RU: 5,000-ohm, I-watt carbon, condenser. 
forts) 7  40-mid., 150-volt electrolytic. 
R2:"2,000-ohm, L-watt carbon, C4: 20-mfd., 150-volt elect. 


oae 


inet, 7-pin miniature ceramic 
socket, GAKS pentode, 800-ohm 
flatribbon lead, ‘set’ of ‘coils 


sopra, MP dia. (Use a form (May be “dual unit with C3). 
neta sl (see text and 
che, Jowett carton. 5k: “Tou my-disk colette — herdweres 
EE: 3 %0 BO, Vartaie eet. 
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I'd like 
to seethem 


OAT 


il cans with weighted bottoms. Oil cans 
should be built with almost round, weighted 
bottoms. Then if knocked over accidentally 
they would automatically right themselves. A 

keep them from bob- 


Retractable sun visors. The solid-type visors ‘aint brushes with jointed handles. The han- 
makece ‘verutouanie Gee A tralia die ebal’ be Jockad at ‘various angles) with! @ 
light when you're driving in the ey thumb nut. It would be handy for painting in 
bbe made so you could crank them in and out of cubbyboles such as you find’ aboard a ship. 
the car top.—D. H. Boyd, Cincinnati, Ohio, —M. J. Steppello, Sc, 


Combined speedometer and tachometer. This Mixing directions on the lid of paint cans. In- 
instrument could be built with two hands, like stead of putting directions on the sides, where 
a clock. The inner dial would show the engine they get smeared with paint, why not put them 
r.p.m., the outer one would show the speed of on the lid? They'd stay clean and be easy to 
the car—Bernard E. Morris, Belhaven, N.C. read.—W. A. Rice, Hartford, Conn, 
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Shanks of two cold chisels are + locked in a vise 


to form a jig for bending scrolls, The split posts 
(center) were twisted into a tulip design, At 


Foot Scrapers 
You Can Make 


ting bracket for a wall-mounted scraper 
isted to shape with vise and wrench. Length 
adds leverage, but 


Seraper Blade and bracket are aseambled with 
a single rivet. Center photo shows completed 
tunit and the three wrought nails that hold it to 


right is another scroll-design scraper. This one 
was fixed in a block of marble with hot lead. 
Marble was set in ground near front steps. 


THE foot scraper is one of the few home 
ccessories that haven't shown much 
improvement in design down through the 
years. With that in mind, John P. Arnold, 
of Doylestown, Pa., went back to the 
products of Colonial metalworkers for the 
scrapers pictured here. All of those shown 
predate 1800. The best reproductions, of 
course, are made by working hot iron on an 
anvil. However, some types can be bent 
from cold metal and the parts riveted, END 


good wrench this way. Above, 
. per blade is formed ‘by bending 
it around an iron hoop of suitable diameter. 


side of the house, mous as pictured at the 
right. This kind of Colon‘a! scraper is much 
less common than those at top of page. 
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Wood-Turning Tricks 


Here the ring’s inside, The captive ring above 
has practical use, Pulled up, it serves as a 
handle for the bowl. If the bowl is undercut 
deeply, you have plenty of waste material for 
the ring, After turning the outside of bowl, 
hollow the inside to sufficient depth to permit 
turning the near face of the ring. Shape th 
back face of the ring and cut it loo: 

tool you have made from a file. 
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1 tenes at the left have no pr 
but they'll mystify 

duced 

the bow! with a narrow 
Finish with a round-nose scraper, L 
to hold the d 
the end of 
could mount ¢ 
setup pictured above is more rigid. 


Too small to slip over the base 


y simple turning. net gin, h 
kew as seen above. 
ea stub 
ad center, turning it small toward 
work, In turning the goblet, you 
e block on a faceplate, but the 


Glue does the trick here. In this case, the han- 
dle is made before the bow! is turned. The trick 
is to glue up the bowl blanks with the handle 
trapped inside. If you wish, you can make the 
handle of some contrasting wood—or of metal 
or plastic. 


In previous issues, Edwi 


M. Love has told Popular Science 


readers how to turn spindles, disks, and bowls. Here are some 


lathe tricks that knowledge of those techniques makes possible 


2, Locate the rings with cuts of tool 
7 und roped. a on the satside, 8 al 
pace the rings as far apart as possible to pro- 

vide working room. Rough-tum the bow! and 


base before starting work on the rings, 


How Was This 


3 Round the rings on the inside and separate 
them from the stem with a special tool ma 
from an old file. After bending tang, 
tiny round-nose chisel on its tip, Sand the 
side of the rings before cutting them loose. S 
the inside by hand, After the rings are loose, 
hold them to one side while giving finishing 
touches to the stem, bowl, and base. 


r turning does the trick, if you 
want an oval cross section, as in the jewelry 

box at the left. (The handles and legs are glue¢ 

on.) Lay out the job as in the inset drawing 


above, locating the off-centers on the short 
centerline near the edges. Run block at low 
specd on one set of off-centers as above an 
turn down the opposite face. Shift to the others 


to turn the second face. After this, cc 


as shown on next page. 


“yp 
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2, A turning on true centers rounds off the that are left by 
two remaining faces of the box. (Hollow the final turning. On smaller work, this can 
out the inside, with a chisel and gouge, before be done by sanding. As the last step before re- 
gluing up the block for turning. Gluing paper moving the job from the lathe, sand it smooth, 
in the lid-body joint provides clean separation lathe speed slow enough to enable the 
when the cover is split off.) to follow the cam movement, 


704, use a variation of the one section, reverse the piece and scoop ut the 
thod. ‘To hollow out a tray like second. Chister turning can also be used as in 
that above, mount the blank on a counterweight Fig, 2 to hollow three or more compartments. 
backing, as shown in Fig. 1. After turning out 


a 4 

For a slender turning, such as this baton, ordi- A. drive collet like this is useful for turning 
ay methods aren't satisfactory because the finials, pings. and other small objects. Turn the 
stick whips violently. But managed as shown chuck from a glued-up plywood stack, Bore it 
here, there's nothing to it Alter rovghing slightly, tpering or ‘Bellinouthed. Make. the 
Out with chisels, reduce the shaft with a block collet of hardwood, tapering it to ft chuck. Bore 
plane, using the gloved hand to encircle and the collet after driving it into the chuck. Make 
steady the piece. Steady it while sanding, too. saw kerfs at right angles. The pinching effect 

of the jaws when driven into the chuck holds 
Aowel stock ‘firmly. END 
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Feeler Stops Backing Truck 


Ir tus truck -backs into anything, its 
brakes automatically lock. The signal is 
given by the thin feeler rod shown above. 
This is pushed out behind the rear bumper 
by a solenoid that is energized when the 
reverse gear is engaged, If the feeler hits 
anything, it flexes enough to actuate another 
solenoid that sets the brakes. They remain 
set until a forward gear is engaged. If the 
rear path is clear, the feeler retracts when 
the truck goes ahead. Peter and Alfonso 
Fasolino, of Buffalo, developed it. 


The Height of 


-Here was my problem. Our house is 
built so low to the ground that even a 
junior-size midget couldn't crawl under it. 
So when a pipe froze, I had to figure some 
‘way to thaw it even though I couldn't get 
to it. What'd I do? 


1 hooked up my electric soldering iron 
and wired it loosely to the pipe. With an- 
other piece of wire, I slowly moved the iron 
along the pipe until it was thawed. 


Tool Pulls Chain Around Tire 


Srnap chains are reported easier to put on 
with a new tool marketed by J. Randolph 
& Co.; of Englewood, N. J. You start by 
crimping one of the wire clips shown in the 
photo on the end of each strap. To use the 
tool, push the thin end through the wheel 
slot. As you continue to push, the tool will 
curve up around the tire so you can hook on 
the strap, as seen in the drawing. Then pull 
the tool back in the opposite direction and 
the strap will follow through the slot, The 
tool sells for about $1. 


f . nee A, 
Why Don’t Bandits Give Up? 

Banprts who jump this armored truck 
will get a hot reception from cool guards. 
Built for Cuba’s Treasury Department, the 
truck body was designed to achieve maxi- 
mum security plus comfort in a hot climate. 
Sides and body are lined with 2” of glass 
insulation, and aluminum paint reflects the 
sun’s rays. The inside body walls are heavy 
aluminum armor plate. Windshield and 
windows are bulletproof glass. 


Tale Protects Wallpaper 


Dirt and natural oils on the hands can 
spoil a wallpapering job. Next time you 
hang paper, rub some talcum powder on 
your hands. It will help keep them clean 
and dry and thus prevent soiling the paper. 
Powder that settles on the paper can be 
easily wiped off.—J. E. Bird, Carrollton, Ill. 
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COAL: 


580 18, A MONTH 


\ 


GAS: 


50 GAL. OF HOT WATER 
A DAY BY DIRECT SYSTEM ELECTRICITY: 


(MANUFACTURED! 2.800 CU. FT. A MONTH 370 KROWATT-HOURS A MONTH 


(NATURAL) 1,400 CU. FT. & MONTH 


‘altz, Jr. 


te m parative cost. 
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SHOWER: 


8 GALLONS EACH 


LAUNDRY: 


woh ar 


(MANUAL 12. GALLONS. 
(MACHINE) 15 GALLONS, 


| Kitchens and laun- 
dry rooms are making old-fashioned water 
systems obsolete. New robot dish and clothes 
washers haye boosted hot-water consump- 
tion in many homes, and at the same time 
improved new heaters have appeared that 
generate hot water faster and more effi- 
cient] 
You can measure your own home for hot 
water easily. Then, if your audit indicates 
a new and better system, you can select a 
heater from a wide array of types to suit 
the needs of your own particular household. 
Three major considerations, however, should 
govern your choice: 
@ The total amount of hot water your 
mily needs; 


@ Your existing home heating system; and 


Where Your Hot Water Goes 


DAILY CLEANING: 


5 GALLONS 


DISH WASHING: 


(MANUAL! 11 GALLONS. 
IMACHING 15 GALLONS 


PERSONAL TOILET: 


1 GALLON A PERSON 


(AGURES APPROXIMATE 


@ The relative cost of the various fuels 

in your locality. 

Experts estimate that the average re- 
quirement per person is about 15 gallons 
a day. An automatic dishwasher or a clothes 
washer is likely to require an additional 15 
gallons a day. So, by adding up the gallons, 
the head of a family of four equipped with 
an automatic clothes washer will find that 
he should have about 75 gallons of hot 
water a day available. With an automatic 
dishwasher, the same family should have 
about 90 gallons. Since a hot-water system 
using a storage tank should be capable of 
storing at least 20 percent of the normal 
daily needs, this means a tank with a 
capacity of at least 20 gallons. 

There is, however, another factor that's 
often overlooked. Just as important as your 
total daily needs are your maximum hour- 
by-hour needs. A heater may turn out the 
total amount you need, but, because its 
capacity is barely enough or because it 
heats slowly (experts would say “it has 
a slow rate of recovery”), it may be inade- 
quate when your wife decides to do several 
things requiring hot water at the same 
time. 

Theoretically a 20-gallon storage tank can 
take care of four persons, a dishwasher 
and a clothes washer. But an audit of 
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TYPE FUEL 


STORAGE-TANK ELECTRIC HEATER 


their hourly needs may show a deficit if Mrs. 
Jones is in the habit of doing her hair while 
her automatic kitchen helpers do the clothes 
and dishes. A hair wash takes about 10 
gallons and the automatic washers swallow 
up another 15 gallons each for a total of 40 
gallons within the hour. Forty gallons of 
hot water must be on tap, and that doesn’t 
mean that a 40-gallon tank will do the 
trick. It means that 40 gallons must be 
available and at the right temperature. 
Under such circumstances, Mr. Jones will 
be wise to invest in a system that has at 
least a 50-gallon capacity and a fast rate 
of recovery. 

To play safe, you should gauge your hot- 
water needs for both the over-all daily total 
and the greatest hourly demand. Then, the 
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ADVANTAGES COMMENTS 


higher figure should be chosen as the mini- 
mum capacity. The supplier of a new heater 
should be able to tell you if its recovery 
rate is adequate for your needs. 


Kinds of Systems 


Hot-water systems can be direct or in- 
direct. In the direct systems, a separate 
hot-water heater is used, fueled by coal, 
gas, oil, or electricity. In the indirect sys- 
tems, the existing home-heating plant is 
used to heat the water. Most systems—with 
the exception of the instantaneous gas water 
heater (direct) and the tankless take-off 
heater (indirect)—use storage tanks. 

If your house is heated by an oil- or gas- 
fired steam or hot-water furnace, you can 
use either a direct or an indirect system to 


4 


Internal coils make hot woter as by-prod- 
uct to regular furnace operation. A near- 
by hot-water storage tank is often 
a 
4 


a 


Vs 


External coils located near furnace may 
heat. water indirectly. Output is almost 
always fed to a storage tank nearby. 


gx 


heat-exchanger type has more ex- 
coil system, and transfers heat fast 
enough to eliminate need for a tank. 


get hot water both summer and winter. If 
your furnace does not have a built-in hot- 
water coil, one can be added externally to 
service a storage tank, or a tankless heater 
can be piped into the system. The tankless 
take-off supplies hot water directly to the 
faucets without storage. In either case, an 
over-riding thermostat can be installed to 
operate the furnace just enough during the 
summer months to heat the water without 
heating the house. 

If your furnace is not automatic, or is 
the hot-air type, you have no alternative 
but to use a water heater that is a complete 
unit within itself (direct type). Here, your 
choice extends all the way from the familiar 
“bucket-a-day” pot or laundry stove and 
storage tank to automatic oil, gas, or elec- 


tric heaters. What you choose will de- 
pend on how much you want to spend for 
the initial installation, how much water you 
need, and local fuel costs. 

Gas and electric hot-water heaters are 
usually economical only where rates for 
gas or electricity are low, or in cases where 
other gas or electric appliances are used 
sufficiently to put you on a highly reduced 
cubic-foot or kilowatt-hour rate. 


Protecting Against Corrosion 


Your best choice of a storage tank also 
may depend on where you live. Storage 
tanks are made of galvanized steel, glass- 
lined steel, copper, and Monel® metal. ‘The 
best material for your installation will de- 
pend on the make-up of the water supply 
in your locality. If it is excessively hard or 
soft, it's probably best to avoid galvanized 
tanks. However, some protection can be had 
by inserting a magnesium protective rod in 
a galvanized tank. (The magnesium cor- 
rodes and a protective film is formed on the 
steel tank walls.) Many manufacturers of 
water heaters now include protective rods 
in their galvanized tanks. Magnesium rods 
also can be bought for existing tanks. 

Your careful choice of metals should ex- 
tend beyond your hot-water tank. It is risky, 
for instance, to attach a copper pipe directly 
to a galvanized tank. Galvanic action, like 
that in a battery, will be set up between the 
two dissimilar metals and will eventually 
destroy the galvanized metal. If you must 
connect copper piping to a galvanized tank, 
insert a short length of galvanized pipe be- 
tween the copper piping and the tank, The 
worst that can happen then is the eventual 
breaking down of the galvanized nipple, 
which can be replaced easily. 

High operating temperatures also can 
shorten your tank’s life by stepping up the 
rate of corrosion. For this reason, it's rarely 
wise to try to boost your hot-water supply by 
boosting the temperature. A tank having a 
larger capacity is a better solution. 

Basically, the whole problem selecting a 
dependable and adequate hot-water system 
is one of matching and balancing—matching 
its capacity and recovery rate to your maxi- 
mum water requirements, balancing your 
choice against the furnace system you have, 
and balancing the convenience of various 
fuels against their costs. Finally, be gener- 
ous when figuring your family’s hot-water 
needs. No household ever suffered from too 
much hot water. END 
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Two pieces of pipe welded to a triangular piece 
of Hat steel formed the body. The object was 
to make an accessory soa wood lithe could be 
used to cut off 4" steel bars, It worked fine. 


Friends liked it and asked for Suplicaten, So 
the inventor made pratt rn aod had bronze body 
cast. But tool had a weak point. A screw fed 
in bit, but it had to be panied back by hand. 


Inventor Tells How New 
Tool. Was Born By Ray Miltholland 


te: Ray Millholland of Indianapolis 
nown writer who invented a tool for 
home workshoppers. This is his story of its 
birth and development. 


‘CE there was a basement mechanic 

who needed a dozen pieces of #” cold- 
rolled steel, all cut off square in 6” lengths. 
A metal-working lathe would have done the 
job in jig time, but, as is the case in many 
home workshops, none was available. S 
special self-guiding cutting tool that could 
be attached to a wood-working lathe, a drill 
press, or a grinder was devised. 

The body consisted of two short pieces of 
pipe—one to hold the cutting tool; the othe: 
the stock—welded at right angles on a tri 
angular gusset of flat steel. A lathe-tool bit 
was centered in one pipe and melted babbit 
cast around it. This produced a sliding 
guide for the hit. In-feed pressure for the 
bit was provided by a strap-iron arm tapped 
for a 4”-20 machine screw. 
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A stock guide was formed in the other 
pipe by holding a piece of ¥” bar with its 
centerline even with the cutting edge of the 
bit and pouring babbit around it. 

To cut the rod, it was fitted into the stock- 
guide end of the tool, which was slid along 
it to the six-inch mark. Screwing the bit 
gradually into the rod then made the de- 
sired cut. Two and a half hours after the 
need arose the 12 stecl pieces had been cut. 

Because friends liked the tool, an im- 
proved model was produced. In this, the 
holes for stock and tool bit were bored to 
exact diameter in a cast-bronze body. By 
inserting the proper bits, you could turn 
multiple diameters with this version. 

More improvements were made in a third 
model, The tool bit was mounted in a cylin- 
drical slide, with a keyway to keep the slide 
from turning. A graduated collar provided 
in and out micrometer adjustment of the 
bit. A knurled clamp screw locked it. 


Redesigned to sell. 


ve adjustment of the tool bit, both in Manufacturer then agreed to 
and out, was achieved in the third version, A the body was redesigned for 
cylindrical slide was installed to carry the bit, dapter bushings were added for tal 
and a knurled locking screw was added “stock. Thus, at last, it went to 1 


But first 
eal, 


tool, you can machine bar stock with it down, More often, however, you would prob- 

st of equipment. Here, a %” bar is ably want to use tool with a drill press or wood 
held in a chuck locked to a motor shaft. With lathe. The Tru-Turn®, as the tool is. called, 
this, you could either cut off the stock or turn was described in PS, Dec. 47, p. 195. 
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a 


Finished models above are a type of gale 
(left) that was lashed to deck or hatch of sail- 
ing ships, and two kinds of capstans (right). 


Deck Fittings 
for Model Ships 
i) 


Maxine deck fittings is 
a tricky job. Here are some 
hints from Winthrop Pratt, 
Jr., celebrated model build- 
er of Dorchester, Mass. 


Wooden bits as small as 
1/16” square can be made 
by cutting a slot with a file 
or saw and dropping in the 
crosspiece and filler piece. 
Use glue to hold the parts. 


Galleys like one at left, common during 18th 
and first half of 19th Centuries, were about 
6° by 8 or 10’, and were lashed to deck or 
hatch by ringbolts in each corner, To make 
‘one, glue corner posts to ends, and glue floor 
sills, on all four sides, to posts. Cut out door 
and window openings in both sides. Doors slide 
in channels inside galley, windows in channels 
outside, Center drawing shows galley with false 
top in place. True top overhangs sides. Mold- 
ing is glued under overhang. Fit chimney but 
don’t put it on until galley is painted. 


Capstans of the type shown at A were in use 
during the 17th Century. Note that there is 
only one row of chocks—at the bottom. The bars 
go clear through the drumhead as in the 16th 
and early 17th Century capstan, shown at B. 
The latter capstan, you'll note, has no whelps. 


HOW CAPSTANS BELOW ARE PROPORTIONED 

Diameter of the barre! equals 214” for each 

10° of the ship’s keel. 

Holes for capstan bars are about 4’ above deck. 

Drumhead diameter equals copstan height. 

Thickness of drumheods on heaviest copstons 
cop: 


of barrel; on light 


shoulder is Y% diameter of borrel 
ness equals 1/6 borrel 

Thickness of chocks is same as whelps. 

Holes for bars scale 2%" to 3" square. 


this were common from early 
of 19th Centuries. Turn barrel 


Cay ins like 
18th to middle 
and drumhead from one piece of hardwood. 
Leave spindle on bottom to set in deck. Mark 
locations of bar holes and whelps, Make whelps 
as shown, cutting on dotted lines. If pieces are 


PLAN OF 
DRUMHEAD. 


too small to be nailed together, bind with 
and put them in vise for sawing. Rabbet sides 
of whelps for chocks. Grain of wood for chocks 
must run from whelp to whelp. Whelps are 
ued and nailed to barrel. Install chocks singly. 
it’s hard to make them interchangeable. 
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Hints for Users 
of Small Motors 


> a 
it rotates the wrong way, chances are 
you can simply switch the motor end for 
end. But if for some reason that isn't feasi 
, you still aren't licked. Just take the motor 

part, as shown above, and insert the rotor with 

shaft out the opposite side of the frame. 


mounted vertically, the motor may need 
a thrust bearing under the end of its shaft. 
‘That's easy, too, Start with a small steel 
Genterdril the shaft end so it will partialy 
conform to the contour of the ball. Support the 
bearing with a metal angle, held in place by 


4 
the shaft is too short, go to a radio-pa 
store and get an extension shaft an 
coupling: Select the type of coupling that's 
made as a split bushing, threaded on each end 
and fitted with two nuts to clamp the two 
shafts securely together. 
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NEXPENSIVE small 115-volt shaded- 

pole induction motors are a convenient 
source of light power. They'll handle scores 
of jobs—running working models, action dis- 
plays, small fans. Sometimes’ you must 


adapt the motor to a particular job. Here are 
ways to do it.—A. C. Porter, South Bend, Ind. 


That does the trick. The shaft now rolls in the 
opposite direction. 

Tn horsopower rating, (he 
tween 1/60 and 1/150. AX” shaft is a com- 
mon diameter and the motor usually runs. at 
about 3,000 r.p.m., depending on the load. 


notors range be- 


the machine screws that keep the motor to- 
gether. A thin brass bracket, with a hole im its 
center, retains the ball. For lubrication, put an 
cil-soaked felt washer under the ball and against 


the metal angle, The assembly and parts are 


gets too hot, as it probably wil if run 
a long time, mount a cooling fan on the 
Shafts nndchicld-detroner fan ie fst the 
thing. Don't skip the fan, for these motors usu- 
ally are designed for intermittent duty and may 
overheat in continuous service. 


Simple Rig Picks Up Phone Conversation 


AN Avpio or output transformer with a 
high-impedance winding, a box, and a 
piece of shielded wire can be made into 
an inexpensive magnetic telephone pickup. 
With it and a wire, tape, or disk recorder, 
you can record both sides of a phone con- 
versation, (Be sure to let the other party 
know his words are being taken down, for 
there are strict laws about unauthorized wire 
tapping.) You can also hook the pickup to a 
radio or audio amplifier so several people 

an listen. The device won't make the phone 
compuny unhappy, either, because you don’t 


Paint Car Tools to Stop Rust 


Jack handles, lug wrenches, and other 
emergency tools that lie unused in the car 
for long periods won't be rusty and messy to 
handle if they are given a coat of paint oc- 
casionally.—C. E. Wilkinson, Peru, Neb. 


Gripper Keeps Tubes in Place 


‘Tre danger of tubes or other plug-in parts 
shaking loose from portable radio equipment 
is largely eliminated by the Top Hat® retain- 
er pictured above. Made in a variety of sizes, 
the retainer fastens to the chassis and grips 
and holds the top of the tube or other com- 
ponent. 


have to tamper with their instrument, which 
is also illegal. 

Mount the transformer inside the box and 
connect the shielded wire as shown. Try dif- 
ferent transformer windings till you find the 
best one. One side is connected to the trans- 
former frame and the shield—which acts as 
the ground conductor; the other side of the 
winding goes to the amplifier grid. Call up a 
friend. While he’s talking, move the phone 
over the box until you locate the loudest sig- 
nal, and mark the position—J. A. Rade- 
macher, Fargo, N. D. 


Wash Car Often in Winter 


Maxy owners wash their cars regularly 
during warm weather, but tend to neglect 
it when winter comes. Actually, winter 
washing is much more important. 
communities use sult-abr: i 
melt street ice and snow, Unless is 
quently hed away, it may damage the 
body paint. 


Meter Tests Ear-Aid Batteries 


A siImPLiriep vyolt- 
meter for both A and 
B batteries used in 
hearing aids is being 
made by Telex, Inc., 
of Minneapolis. Elim- 
inating wire leads 
makes the meter easier 
to use; spring contacts 
on the arms automat- 
ically orient the bat- 
teries for testing. 


Fearvary 1950 205 


‘Mystery Engine breathes 


‘Flame 


By Harry Walton 
PS Photos by WW. Morris 


ANCES are neither y 
friends 


2. 

: 

z 

23 

ze 

Es 

i 
52 

ini 


how it works, and most of them will be 
wrong, Substantial and good looking, it 
a lively pop as you turn it over by hand, 
it has the staccato roar of a small gas 
gine when it’s running at speed. 

It will readily operate light model 
chinery and toys. Fitted to a turnt 
on page 177, it makes a fascinating shop- 
window display. In tests it has ran 40 min- 
utes on one filling of its small lamp. But 
don’t expect it to turn a heavy load or run a 


2 EEE 


H 


model speedboat. Like a gas engine, it 
delivers full power only at higher speeds, 
oral Ii. eight hsadkes it for use 


in small model 


does layout, boring, turning, facing, simple 
milling, drilling, and tapping. The photos 
on these pages show tow Floyd McGuckin, 
of 


The whole job can be done on a bench 
lathe, although a drill press will speed up 
the job. Only one tap and one die (6-32) 


mandrel, and a 3%” disk of any metal for 
20§ Porucar science 


Give yourself a capsule course in machining by build- 
ing this lively model. Then ask your friends what 
makes it go. Few of them will know. 


the jig on which the valve cam is turned. 

The cylinder casting can be gripped in a 
three-jaw chuck; but since it’s not balanced, 
reasonably low. 


2 Somat rere 
the piston back. 


used in 


Le no 
numbers i Enalied on Germany fra 


vy 
jon was shot upward in a 
teal eee by the exp x 


@ toothed piston rod tuned o 
through it the shaft. A ratchet device let the — 
pinion turn free on the shaft during the up: 
stroke. 

The piston of the engine shown sucks in hot 
gases from the flome. Just before bottom dead 
center, the sliding valve closes the port. Losing 
heat to the cylinder walls, the gases cont 
‘and leave a partial vacuum, Atmos; 
‘pressure pushes the piston inward. This is the 
power stroke.—Joseph Tracy, Manhattan, N.Y. 


Meet Floyd McGuckin 

Tue expert who builds the engine in the 
pictures on the following pages comes by his 
talents naturally. His father invented the Spin- 
tite? wrench and numerous other automotive 
and optical tools, 

Floyd has been running a lathe since he had 
to stand on a box to reach it. In his neat base- 
ment shop in Ridgewood, N, J., he has deve 
oped some inventions of his own. Among these 
are a friction-testing machine, a microscope 
stage for measuring fine textile threads, a photo- 
cell gadget to count the particles in colloidal 
graphite, and a tattooing system that unerringly 
identifies racehorses. When not inventing some- 
thing new, he manufactures telescope eyepieces 
and other optical parts, makes special dies, and 
builds fixtures for use in his work, 

Like every good machinist, he has worked 
out some shop dodges of his own. PS plans to 
bring you some of these from time to time. 
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You can build the engine from solid stock, but 
a set of castings like this saves time and work, 
The cylinder is cored. Flywheel casting has 


should be used to bring the bore to size. A 
tapered bore, or bellmouth, will be fatal to 
good pe nportant to get a 
free-running but reasonably t fit be 
tween piston and cylinder. The cast fins 
require 

If the port face is roughened in filir 


jormance. It's 


> turning, 
the 
port, you should lap it dead smooth, ‘This 
can be done by rubbing it on a fine oilstone 
but be careful not to rock the cylinder and 
so round the surface 

If you haven't a drill press, spot the bear- 
ing holes on both uprights, drill them unde 
size, and run a rough 
both at once to bring them into line 


«” drill or reamer th 


Cylind 


is firmly chucked like this for 
boring, with jaws straddling the flat side 
Using a husky boring bar, take a deep first, cut 
to get under hard crust of castin; p subse- 
quent cuts light to avoid boring a tapes 


handsome square spokes, Stock for engine parts 
even includes small oil can from which alcohol 
lamp to supply heat to run engine is made, 


Probably the trickiest piece of work in- 
s the combined crank disk and cam, 


Take special care in laying out the 15/32 
offset center and the 30° angle on the jig, 


since these determine the valve timing. This 
part is a press fit on the shaft, After turn- 
ing the cam profile, round its sharp corners 


with a file. Then rechuck the piece on the 
2” diameter as at the top of page 211, Put 
the %” crankshaft in the tailstock chuck and 
press it in by advancing the ram with the 
handwheel. This trick helps you get the 
disk on square. 

Be to turn the bottom of the piston 
cavity flat so that the wrist-pin stud will 


Make last boring pass without advancing 
= tool, using medium speed and finest power 
feed. Then face end of cylinder and valve guide 
With care, you can also face one side of both 
feet now, as shown below 


Chuck a piece of bar stock, turn to 1”, and 

file enough taper to allow cylinder to be 
pushed on tightly at least two thirds its length. 
Face for cylinder plug as shown, Then reset 
the tool to face other sides of both fect. 


5 Turn cylinder 90° and rechuck with same 
bar inside and port face under one jaw. Use 
aluminum, copper, or brass pads under jaws to 
protect finished surfaces. Again secure bar with 
wire. Then face bottom of both feet 


seat squarely for an airtight fit. Since all the 
engine's power is derived from atmospheric 
pressure, a good piston fit is vital. But this 
must be obtained without undue friction. 
With the cylinder plug in, the port covered, 
and the cylinder only lightly oiled, the piston 
should offer real resistance to a pull, and 
should snap back by itself when released. If 
you have means of “miking” the cylinder, 
you can turn the piston about one thou- 
sandth undersize. If not, use the cylinder 
itself as a gauge. A couple of shallow oil 
grooves can be turned in the piston if you 
like. 

McGuckin uses an impromptu milling set- 
up for slotting the wrist-pin stud. Turn the 
stud with a little pip about 1/16” np 
diameter on the face. Set it up as shown, 


, Put cylinder in four-jaw chuck, with square 
bar inside resting on opposite chuck jaws te 
insure parallelism of port face with bore, and 


with feet at 90° to chuck face. Wire the bar fast 
for safety. Turn port face true and smooth, 


Mandrel previously used, centerdrilled and 

filed to a push fit, supports cylinder on V 
blocks on a surface plate or piece of plate glass. 
Set mafacegaige acriber oa mandrel ooter, 
square feet, scribe centerline on them, 


To mark centerline of port and valve guide, 

stand cylinder on its feet and reset surface 
gauge to mandrel center. Prick-punch and drill 
two 15/64” holes ¥” apart as at feft above. The 
intervening metal can then be milled out or 
simply filed away as shown at right. Be careful 
to make port to size. Clean up any burrs left 
inside the bore with a fine file. If port face is 
rough, lap it perfectly smooth ona fine, flat 
oilstone. 


FLYWHEEL CYLINDER, 


Jinder bosses and file 

identical height, checking with 

surface gauge. File two edges of base nearest 
bosses and bearings square with each other. 


9° With base and surface gauge on a surface 
plate or piece of plate glass, set hooked end 
of scriber 2” in from one squared edge to scribe 
centerline gn cylinder bosses, Reset gauge at 
1K" above bosses and seribe bearing height as 
in photo at left above. With square and rule, 
measure from the other squared edge to center 
af nearer boss. Subtract 28", and measure the 
ference from this edge to’ scribe bearing lo- 


vss on uprights as at right al 


1Q If 70% have a drill press, only the outer 
bearing (farthest from cylinder) need 
tted. Tilt drill-press table 90° and chuck rod. 
jquare up a bar against this, clamping the bar 
firmly to the bottom table eaas Re Resting ieccanbe 
edge of base on the bi base and 
table on column to al drill, with bearis 
cei: Clamp base firmly to table. Start wit! 
r-drill; then run through 15/64” drill 
and | “finish with aX” drill or reamer. 


aligning it with the slitting saw by bringing 
the stock against the saw before clamping 
the tool holder. This also insures cutting the 
slot across two corners of the hexagon. Line 
up the pip with the saw; it gives you an 
aiming point, and, if you don't hit center 
the first crack, you've cut only into the pip, 
not the stud. A similar setup mills the valve 
and con rods. 

It’s a good plan to cut the con rod a bit 
long and file it to size after a trial assembly. 
At top dead center (all the way in the 
cylinder) the top of the piston should come 
flush with the edge of the port nearest the 
flywheel. When threading the end of the 
con rod, it’s also well to open up the die, if 
it’s adjustable, to give a full thread, This 
makes the big end a tight fit and helps keep 
it in alignment with the wrist pin. 

Heat the .010” clock-spring stock red hot 
and let it cool very slowly. So annealed, it 
won't crack. The valve clip is meant to pro- 
vide a flexible coupling without horizontal 
play, and also to hold the valve gently on 
the port face. You'll have to anneal the 
small end to drill the rivet holes, but try to 
leave the center portion hard. 

After laying out the fork on 1/16” stock, 
drill a %” hole at the end of the slot. Saw 
to the hole and file the edges true. Don't 
drill the hole for the valve rod until you've 
bent the short leg. Turn the roller from 
steel, Shoulder down a bit of 4” rod to fit 
the roller; then put the roller on to locate 
the end of the shoulder, thread, and cut off. 

By assembling the valve and piston ac- 
tions separately, you can make sure both 
run freely. If the piston binds, check the 
parallelism of crankpin and wrist pin. With 
all parts assembled, the valve should lift with 
a pop as the flywheel is spun forward 
(counterclockwise from the valve side). 
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matching holes are drilled and tapped in 
cylinder feet. A plug turned to a tight fit is filed 
to a slight taper and driven in (left above). First 
step nk disk and cam is to grip 
casting by its chucking spigot and face off and 
turn 3” diameter. Centerdrill lightly to. spot 
crankpin circle at %” radius with dividers (cen- 


Face off a 314” disk of brass or other 
stock and scribe a diameter with a sharp 

Lay out offset center as in drawing. Mount 

sk with two short pins or small pin and 

screw threaded into jig. Turn cam to, 1 11/64” 
width. File sharp corners round. Chuck fly- 
wheel by inside of rim, with chuck jaws against 
the spokes so that rim doesn’t touch them. Cen- 


Piston is simple, but must be carefully 


fitted for good performance. Bore out 
first, forming flat bottom inside. Drill and tap 
6-33. Turn outside to a close push fit in cylinder. 
Lap with crocus or other fine abrasive cloth to a 
good running fit, without shake. Shoulder down 
fiex stock for wrist-pin stud, thread, und reverse 
to face off, leaving a tiny pip at center. Screw 


ter photo). At same chucking, turn 1%” diameter 
of cam behind and face rear of 2” diameter to 
3/16" thickness. Centerdrill more deeply and 
drill to a dri fit on the %” crankshaft. Re- 
move from chuck and rest on rear face of crank 
disk to drill No, 36 crankpin hole. Saw off the 
spigot. Then rechuck with the cam diameter 
out (right above) and face off cam to ” width, 


terdrill, drill undersize, and finish with 4" drill 
or reamer, Next face the hub and rim. Turn 
outside of hub and inside of finally 
outside of rim as at right ubove, File slight 
chamfer on corners. Then reverse in chuck 
using outside jaws to grip on finished rim, Face 
other side and turn inside of rim and outside 
of the hub. 


stod into bar and clamp into tool post, hex 
Sorter tp and pip at latiie-center height, “Align 
pip with a .064” slitting saw and feed in to cut 
Hot (center photo). ‘Hold con rod in hole in 
with a_setscrew, align parallel to saw by 
running rod against its side, and mill flat on 
both sides to 1/16” width, as at right. Mill 
the lat on the valve rod in the same way. 
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CONNECTING ROD 


ASSEMBLY 


d backward, the piston should 
and snap the wheel back if rele 


1 { Big end of con 

rod is turned 
from flat bar or hex 
stock, Shoulder end, tap 
6-32, and cutoff. If your Container and solder in a bit of ¥” i.d, tubing 
6 e is adjustable, to hold a soft string wick just below the port 


sed. 


Make a hole in a small oil can or similar 


open it to cut tight opening. Bend a retaining clip from spring 

penin nd a retaining clip from spring 
threads on rod, ‘which stock and mount it on the base with a thumb: 
and then trimmed to ht screw. Pull out enough wick to give a flame 


about 1%” high. 
To start the engine, turn it to top dead 


center and give it a hearty spin forward 
Turn the lamp in the base ring for best 
operation; flame position can be critical 


If piston and valve seem reasonably air 
tight and the engine is mechanically free but 
won't run, or has little pep, check flame 
he 
fully uncovered just past top dead center 
If the engine picks up just after the piston 
is oiled, it's probably leakin Lapping 
the port face, if you haven't done so, may 
Anneal 910" spring steel and bend improve operation, Friction must be held 
valve tip as in drawing at top of news: Senbe tO a miniinum, ‘The valve should bear very 
to length longside bend with dividers, shape lightly on the port, and valve-spring tension 
narrowed shank, and rivet to valve rod must not be excessive. END 


nt and valve action. ‘The port should be 


15 Anneal .010” spring steel and bend 


Lap valve rfectly flat, first on fine ‘7 Adjust valve so that it overlaps the port 
16 bev obey heel oarilaee thee ach tae LIC Sabah ate ites tatty ckseat ig od 
on an oilstone, The valve parts are shown below exert little pressure on port face. Use washers to 
in order of assembly, except for 6-32 adjusting align cam with roller if necessary. Engine runs 
nuts, which clamp the work between them." clockwise as seen from crank end of shaft. 


— 


et 
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How to Turn Plastic Scraps into Popcorn Scoops 


You can make a set of plastic scoops for 
popcorn from a few scraps of %” clear or 
colored plastic. For each one, enlarge the 
led pattern (only one half is shown) 
and trace it off on the masking paper of the 
plastic. Jigsaw to thg outline and smooth 
the entire edge with file and sandpaper. 

Strip off the masking paper and put the 
plastic on a flat surface such as a cookie 


Wire Extends Flashlight 


A TRousLe-suoorixe light that will get 
into tight corners can be made by extending 
the bulb of an ordinary flashlight as shown 
at the right. Solder a miniature socket to 
one end of a length of shielded wire, using 
the conductor and shield for the contacts. 
Break off the base of a flashlight bulb and 
solder it to the other end of the wire.— 
Milford Ames, Des Plaines, IM. 


Turning Work to Small Size 


Ir you have to turn a relatively long piece 
to a small diameter, make the final cut a 
heavy one. By taking a 3/32” cut on a 5/16” 
rod, you can bring it to %” diameter in a 
single pass. The 5/16” thickness ahead of 
the tool is strong enough to withstand the 
cut, and the 4” behind is not under strain. 


sheet. Heat it in the oven at about 275° to 
300° F, When the plastic is limp and pli- 
able, remove it from the oven with gloved 
hands and bend the sides around to form 
a cup. Bring the long tapered part up to 
the top edge, then curve it back toward the 
bottom to form both a handle and a rest. 
Hold the plastic with both hands while it 
cools and sets.—Doris Aller, San Francisco. 
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Three simple home 
experiments suggested by 
Kenneth M. Swezey. 


LTHOUGH heat makes your car go, too 
much would quickly bring it to a halt. 
Left unchecked, the intense heat of combus- 
tion would soon warp and burn the valves, 
break down the oil, overheat the bearings, 
and “freeze” the pistons to the cylinders. 
Part of this excess heat passes out the ex- 
haust. The cooling system takes care of the 
rest. A typical system is shown in the draw- 


How can plain water keep your engine at a 
safe working temperature despite much higher 
temperatures inside the cylinders? Partly for 
the same reason you can bring water to a boil 
in a paper cup without setting the cup afire. If 
you don't believe this can be done, try it. Use 
fa single-bottom cup, about a quarter full of 
water. Hold it over a candle flame, and the 
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Lower Host 
LOWER TANK 


ing above. Urged on by the pump, water cir- 
culates through the jacket, picking up heat 
from the combustion chambers, valves, and 
cylinders. Then it carries the heat to the radi- 
ator, releases it to the air, and returns again 
to the water jacket. 

To learn at first hand a few more facts 
about the cooling system of your car, try the 
simple demonstrations on these pages. 


water will soon boil. Why doesn't # 
burn? Because the hot water keeps it cool. The 
Paper gets hot, it is true, but the water carrie 


© paper 


off the heat before it rises to kindling tempera 
ture. In like manner, water circulating through 
the engine carries off heat from the working 
parts, preventing them from being distorted, or 
even’ melted, by the combustion heat. 


FULERCD NAAM] How does the radiator 

secen | transfer heat to the air? 
After collecting in, the 
top tank, hot water from 
the engine passes down 
through the core. The 
core's. function is to 
divide the w: 
many small streams and 
expose each to air drawn 
through the radiator by 
the fan and forward 
movement of the car, AS the air rushes past 
copper fins on the water tubes, it takes up heat 
from the water inside the tubes. 


How fins help cool water can be shown with 
the setup in the photo at right. Attach broad 
fins of heavy aluminum foil to one of two iden- 
tical test tubes. Put the same amount of water 
in each tube and hold them over identical can- 
die flames. The water in the plain tube will soon 
steam. The other will take longer because it 
loses heat to the air through the fins. 


Wliy are pressure cooling systems now used 
in most cars? Strangely enough, you can find 
the reason on a mountaintop. A few years ago, 
when all cars had nonpreasure systems, radiators 
Often boiled at high altitudes, Why? Because 
of the drop in atmospheric pressure. 

At sea level, the boiling point of water is 
212* F. When’ you climb a mountain, atmos- 
Dheric ‘pressure drops and the boiling point 
Grops. Phe experiment above shows this 

Fill a test tube half full of water. Bring it 


Waxed Nails Hold Securely 


Some nails that you buy are wax-coated 
for better holding qualities. Recently, un- 
able to buy a supply, I coated some common 
nails myself. Dissolving 1% Ib. of rosin in 
a pint of liquid paint drier, I dumped this 
solution and two kegs of nails into a tumbler 
made from an old oil drum. Then I gave 
the tumbler a few turns and took out the 
nails.—John E. Heisson, Fitchburg, Mass. 


orous boil, quickly 
invert it, and apply cold wate 
wet paper. This condenses the steam inside, 
causing a partial vacuum and reducing the pri 
sure. Although cooled, the water begins boiling 
again. In a pressure cooling system, this works 
in reverse. Since the system is airtight, the steam 
that's generated exerts pressure on the water, 
raising its boiling point above 212°. Thi 

mits the engine to operate at a more 

higher temperature without boiling. 


opper the tube, 
with a wad ol 


White-Lead Putty Won't Bleed 


Ir you have trouble with ordinary putty 
“bleeding” through your paint and showing 
up as yellow spots, try a homemade putty 
that is free of this trouble. Into a small can 
of white lead stir some powdered whiting. 
Add a little at a time until the mixture has 
the consistency of putty. The whiting can 
be worked in best with a spatula or knife— 
Joseph E. Bird, Carrollton, Ill. 
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Adhesive Bonds Wall Anchor 


By vusinc these new anchors, you can 
mount cabinets, towel racks, or other fix- 
tures on masonry, tile, or other surfaces 
without drilling holes. The Miracle Surface 
Anchor®, a perforated metal plate, is at- 
tached with a special adhesive. Plates are 
available with various attachment devices— 
nails, bolts, spindles, threaded studs. Good- 
loe E. Moore Co., of Danville, Ill, is the 
maker, 


Triangles Held in Book 


Drartinc students 
and others who have 
occasion to carry 
plastic triangles may 
find this tip useful. I 
insert mine in my 
looseleaf notebook by 
drilling holes to fit 
the rings. This way the edges are protected 
and the triangles won't be mislaid—H. L. 
Orwig, Wilkinsburg, Pa. 


Tin Can Holds Paint Brushes 


A ty can makes an excellent container 
for washing small brushes, and the lid can 
be used to hold wet ones. Open the lid with 
a roll-type opener, leaving a hinge portion. 
Bend a couple of hollows in the lid with 
pliers.—Frank Shore, Manhattan, N. Y. 
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These Coasters Won't Stick 


Wuen you pick up a drink, these coasters 
are guaranteed not to ride along too, Made 
of metal, the coasters have a felt base to 
protect your furniture. 

‘A product’ of the J. H. Cristil Co., of 
Edgerton, Ohio, the cousters sell for about 

3.50 for a set of eight, They're made in 
colors to match Perma Hues® aluminum- 
alloy tumblers, also shown above, 


Holds Shop or Garden Tools 


Five of your household, shop, or garden 
tools can be hung out of the way on this 


simple pressed-steel rack. It is priced at 
about $1 by the Jim Brown Toy Company, 
of Akron, Ohio. The rack is mounted by 
screws in two slotted holes. 


Home Accessories You Can Build 


Guest Mirror 
Assembled with Ready-Made Parts 


Looks like a power-tool job, but it’s 
not. The parts cost $6.03. 


OOK for parts instead of finished products 

the next time you go shopping—and you 
may discover ways to save money while 
having fun, Even apartment dwellers with- 
out workshops can produce many useful and 
decorative home accessories by cleverly com- 
bining odd items. 

On this and the next six pages, Arthur 
Miller, of New York City, shows you how to 
put together five attractive pieces—the guest 
mirror pictured here, a dressing table, a 
folding wall table, a double-deck sewing 
stand, and a chandelier. 

The guest mirror is handy as well as dec- 
orative, Place it on top of a chest of drawers 
and you've got a temporary dresser with a 
tilting mirror and a drawer for small articles. 

To build it, you'll need: 

Two breadboards. 

Two brass drawer pulls. 

Four wooden drawer pulls, 

Picture frame, 

Cutlery tr 
Wooden coat hanger. 

Nine feet of ¥” rope molding. 

Scrap stock. 

A photo on the next page shows construe- 
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on Your Kitchen Table 


base, Make saw 
f the top and bottom 
the breadboards), Then round them 
with sandpaper. Cut the the 
sides, back, and drawer facing (made from 
scrap) diagonally as shown in the photo. 

Before assembling the base, attach the» 


details of the 


across each comer 


tion cuts 
pieces 


Wooden coat hanger, hacksawed in two, makes 
mirror supports. Cut’ halves as shown’ below. 
Mount the supports on the top with dowel 


drawer pulls that serve 


8%" x 10% as feet. These are held 
CUTLERY TRAY 


in place by screws 
driven down through 
the bottom piece. 
Attach the &” rope 
molding with glue and 
brads. When you 
come to a corner, saw 
almost through the 
molding from the 
back. Then you can 
bend it without break- 
ing it. Now assemble 
the base with glue and 
nails. 
Cut and drill the 
coat hanger as indi- 
BOTTOM AND TOP cated. You can saw up 
pee the hanger’s crossbar 
for dowels to mount 
st | the mirror and mirror | 


Here the hase is assembled except for the top. Dimensions are shown 
ou photo, Brass pulls and glue bold drawer facing to the cutlery box, "PPO 


Dressing Table 


Has Curtain Pole for Legs 


You'll need plywood for the tops and = Hene’s a welcome addition to almost any 
sides of this project, but the table’s bedroom. At first glance, construction may 
total cost is only $10.51. look tough, but it’s really easy. Dimensions 
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either be drilled all the way 
dowel (drawing), or handle 
can be used as one dowel and top drilled for 
second (left above). Right: groovin 


| 


‘an groove the corner blocks by making 
two saw cuts and chiseling out the w 


are detailed in the drawing shown at top. 

Buy the few dollars’ worth of lumber that 
you'll need at a yard that will cut it to size. 
‘The other parts you'll need include: 
Picture frame. 

Two cutlery drawers. 

Two wooden drawer pulls, 

Two fluted curtain poles 11” long. 
Four fluted curtain poles 22” long. 
Two small finials. 

Four darning eggs. 

© Eight feet of beaded molding. 

Many department stores sell the curtain 
poles by the foot. They'll cut them to length 
for you. Start by gluing up the leg assembly. 
While this is drying, assemble the drawer 
unit with brads and glue. Use a coping saw 
to cut the openings for the drawers. The %” 3 
by X” slat above each drawer keeps the Here are details and di- 
drawers from tipping when they're pulled out. warble. Dawe fins 

You can saw and chisel the grooves in the are held in place by ¢lue 
corner blocks yourself or have the lumber nd the screws that hold 
yard cut them. Glue the plywood apron into Woden drawer pulls 
the grooves. Attach the beaded molding 
with glue and brads. You may have to alter 
the dimensions of the mirror. They'll de- 
pend on the size of the picture frame you S)4ped oer Dea ip 
use. Dowel and glue the mirror supports Bowel, Mirror. is ns. 
into the top and you're ready to paint. pended by %” dowels. 


toppe 
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Bracket that supports wall table is hinged in 
exact center of piece that is screwed to wall. 


Two assemblies are joined with hinges. Put 
them on table like this to line them up correctly. 
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Up it’s a shelf; down it’s a picture. 
Cost of this quickie job: $3.75. 


Tus folding wall table can be used in 
many ways. If you live in a small house or 
apartment, it can serve as a buffet in 
dining alcove. Or you can mount it 
entrance hall as a spot to park parcels 
mail. In fact, you'll find a use for thi 
in almost any room, 

Parts list 

© Picture fram 

© Four small pieces of wood. 

@ Three hinges. 

© 3/16” composition board to cover the 

back of the picture frame. 

The frame measures by 18” inside. 
Other dimensions are given on the photos 

Nail a %” by 1” strip along the top of the 
piece that screws to the wall. Then cut out 
and hinge the supporting bracket as shown 
in the photo. Attach a 1” by 1” block with 
wood screws through the composition board. 
Next, put a picture in the frame and brad 
the composition board to the back of the 
frame. Then hinge the two assemblies to- 
gether as shown in the bottom photo. 

After sanding all parts well, finish the 
wall table to match your other furnishings. 
The one shown here was given a mahogany 
stain and then rubbed well with wax. In 
mounting your drop-leaf table, be sure it is 
well anchored to the wall. If the wall is 
plaster, drill the holes and then insert 
wooden plugs to take the mounting screws. 
Use flathead wood screws at least 1%” long 
and countersink them. You also can use 
toggle bolts. They're made especially for 
plaster walls. 


table 


Has Two Decks; Costs only $2.38 


Two salad bowls, a rolling pin, and 
two coat hangers are all you need. 


You can build this sewing stand with only 
three tools—saw, hand drill, and screwdriver 
‘The salad bowls are 9” and 11” in diam- 
eter. When you shop for them, pick out a 
pair that match in wood grain and color 
rolling pin forms the central shaft on which 
the two bowls are mounted. The legs are 
made from halves of wooden coat hangers. 
The first thing to work on is the rolling 
aw off one of the handles flush with 


a 6%"-diameter wooden bowl can be 
used instead of legs if you prefer to make this 


stand low enough to be placed on a table 


the end of the roller 
cut three flat surfa 


Then, on the same end, 
‘es on the roller. Space 
these flats equally around the roller. The legs 
will be screwed on at these points. 

Drill a hole in the center of the smaller 
bowl, Make it just large enough to take the 
remaining handle of the rolling pin, Four 
flathead wood screws through the bowl and 
into the roller hold the smaller bowl in 
place. Make the hole in the larger bowl a 
tight fit for the rolling pin. If you don’t have 
an expansive bit for this, drill a circle of 
overlapping 4” holes, Then use file and 


ROLLING-PIN, 


meow: 


[mutwirk 
‘COMPOSITION. 
wooo 


COAT-HANGER 
Less: 
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Drilling smaller bowl. Lock it in a vise if you 
have one, but use cardboard to protect the sur- 
faces. Hole should just clear handle. 


sandpaper to smooth out the jagged edge. 

With the bowls on the rolling pin, attach 
the legs with glue and wood screws as shown 
in the drawing below. Counterbore for all 
serews and fill in over the heads with com- 


Chandelier 


Made with Cake and Pie Tins 


Here’s an Early American 
design you can make for $3.40. 

Ir you like to dine by candlelight, this 
chandelier will serve nicely. And you can 


buy all the parts in a dime store. Here they 
are 


® Two 9” cake tins of different depths. 
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Apply stain to bring bowls, rolling pin, and 
legs to the same color. Then finish the stand 
with a couple of well-rubbed coats of wax. 


position wood. The lower bowl rests on the 
three legs. To secure it, use glue. 

After the glue and composition wood have 
dried thoroughly, sand all surfaces and finish 
the stand with a stain and wax. 5 


oq” 


@ Three flat curtain rods—the kind 
that telescope. 

© Five 5” pie tins. 

© Five 4” individual gelatin molds, 

© One adjustable closet pole. 

Start by pulling the curtain rods apart. 
Gut three of the halves exactly in two. Use 
either the inside pieces or the outside pieces, 


Arms are bent in vise (left). Slots are cut in 
the side of the deeper cake tin'to take the arms. 
Slot is started by punching or drilling small 
holes. Then opening is enlarged with file (cen- 


but keep them all alike. This gives you the 
five arms with one left over. Use the sixth to 
make experimental bends. Then you'll get 
the feel for the right amount of pressure 
when you shape the arms. Each arm is bent 
2%” from one end and 3%” from the other 
end. Bend the arms to the shape shown in 
the drawing below. 

Mark the bottom of the deeper cake pan 
into five segments. Where the dividing line 
of each segment touches the circumference, 
cut slots in the side for the arms. You can do 
this by punching or drilling small holes and 
enlarging them with a file. Then bolt the 
closet pole to the center of the tin. You can 
find the center of the tin by cutting a circle 
‘of paper to fit inside, folding it in half and 
then in half again, and then placing it, 
folded, in the tin again, The apex will be at 
the center of the tin. 


After the arms have been inserted through 


}-— 78 OGEP CAKE TIN 


ter). Each arm, open side up, is secured inside 

cake tin by two snall bolts ‘an nuts (right). 

‘One end of adjustable closet pole is also bolted 

to the tin. Locate the center exactly for the pole. 

PP 7 Pe 
& 


Cardboard disk and washer are slipped over 
bolt before candle holders are assembled, Disk 
and washer hold bolt head when nut is tightened, 


the slots and pea down to the first tin, 
the second cake tin—with a hole cut in the 
center—is slipped over the closet pole. Place 
two small pieces of wood inside the tins and 
screw the tins to the wood. Thickness of the 
wood, of course, should equal the total depth 
of the cake tins. The photo above and draw- 
ing below show you how to assemble the 
candle holders. The holders need no candle 
supports because the candles are pushed 
down over the tops of the bolt ends, Drill 
short, blind holes in the candle bases, or 


make them with a hot nail or wire. END 


Drawing shows assem! rf details of the arms, 


Bolt that holds pie tin and gelatin mold together 
protrudes through pie tin about ¥°. Candles are 
pushed down over ends of these bolts 


4°GELATIN 


WGcagosoado ff CwasHER 
Bis 


BOLT 
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Waves Serve 


Man-currying version of engineless boat, de- 


signed by John S. Met 
tralia, rides sea by harn 
conventional rudder stee 


ibbin, of Victoria, Aus- 
i wave power, A 
the odd craft. 
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Diagrams show ingeniously simple principle of 
wave-power boat. Fins are flexibly mounted and 
exert a forward propelling force, as boat pitches, 
whether stern is rising or falling. 


224 porutak science 


Ripples in bathtub propel model of wave-power boat. Fins haye flexible rubber hinges. 


RAILING a pair of flippers at its stern, 
this new boat mysteriously propels itself 
without apparently receiving power from 
anywhere, The toy-size model above will 
sail around a bathtub when the water is 
only slightly agitated, The man-carrying 
version at left works in a gentle 
Actually, the mystery boat runs by wave 
power. When passing waves make it pitch 
even slightly, the flexibly supported fins turn 
upward or downward, and exert a forward 
propelling force as their inclined surfaces 
follow the vertical movement of the stern 
in either direction, 

The inventor of the novel craft, John S. 
McCubbin, of Victoria, Australia, also en- 
visions a “wave motor” rotated by flexible 
fins, shown below, that would harness waves 
to supply power for machinery. 


ey 


«* 


Model of rotating float with flexible fins shows 
how same princ'ple could be applied in sta- 
tionary “wave motor.” Mounted on shaft, float 
would supply power to drive machinery. 


ea, 
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Lamp Base Built Up of Plastic 


Squanes of ¥” clear 
sheet plastic cemented 
one on top of another 
make up the base of 
this homemade lamp. 
The plastic gleams in 
a beautiful pattern 
when the lamp is lit. 

One 4” by 4” 
square, eight 2” by 2” 
squares, and 14 1” by 
1” squares are re- 
quired. After cutting 
the squares to size 
from your sheet stock, 
sand the edges to a 
smooth finish, and 
buff and polish to a 


Geko high gloss, Drill a ¥ 
hole in the center of 

all pieces except the four 1” leg squares. 
Cement these to the corners of the 4” base. 
Slip all the others over standard lamp pipe 
(called ”, actually ¥” o.d.) and apply ce- 
ment between. Run the socket leads up 
through the pipe—M. S. Gearon, Chicago. 
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Plastic Squares Bedeck Wood 


STEAD of painting some wood project 
you've just completed, you might like to 
try Deks®, These are 4” by 4” squares of a 
plastic resembling leather, 
10 colors and cost a dime apiece, 

bove, Deks cover a valance board. Other 
uses include bookends, jewel boxes, hi 
socks, bed headboards, and mirror frame 
An upholstery tack holds each square. Dek: 
Yonkers, N. Y., is the maker. 


Etehed Scene Adorns Plastic 


Usinc a sharp steel n 
tool, you can etch decorative scenes on the 
surface of plastic objects you have made. 
The plastic box above is an example. 

Here, a western scene from a magazit 
was the pattern. The lid was placed on this, 
top surface down, and the etching done on 
the underside. Textile color was rubbed 
into the etched area with a soft cloth, then 
cleaned up with a clean cloth. A wax 
crayon could also be rubbed in for the color. 
—O. L. Woolley, Colorado Springs, Colo. 
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Hardware Serves as Paint 


Mecuanicat odds and ends are now be- 
ing used to teach art. To obtain greater 
flexibility in non-objective composition, 
Philadelphia instructor Leonard Nelson de- 
veloped the “Gismo.” It consists of a large 
picture frame with a metal background and 
a handful of bar magnets. A large assort- 
ment of household objects and variously 
shaped, brightly painted free forms cut out 
of sheet iron complete the equipment. The 
magnets, placed behind the frame, hold the 
oddly shaped pieces fast to the metal. 

Cut-out paper forms have been widely 
hing non-objective art. But 
they are likely to be blown around unle: 
pasted down. When the “Gismo” compo- 
sition is arranged—and rearranged—to the 
satisfaction of both student and teacher, the 
final effect is recreated in conventional ma- 
terials.—Walter Fischman, Manhattan, N. Y. 


used in t 


Splicer Simplifies Editing of Magnetic Tape 


Quicx, clean, noiseless splices of magnetic 
recording tape can be made with the Carson 
Tape Splicer ®, which can be attached right 
to the recorder. It consists of a metal form 
with grooves that serve as razor guides. The 
tape ends are simply clipped to the tool, 


slightly overlapping (photo 1), and then 
razored to a close, clean fit (photo 2), Tap- 
ing (photo 3) completes the job. Guides 
along the edges permit easy trimming of 
the adhesive. Made by Magnecessori 

Washington, D.C., the splicer sells for $ 


Use a Towel Rack 


Yov’Lt find many spots where you can put 
towel racks to work. One over a workbench 
holds catalogs, magazines, plans, flat or round 
plastic, or dowels. Ceiling storage also han- 
dles table leaves, and a rake and hoe could be 
stored like the broom. 


MAGAZINE RACK 


CEILING STORAGE 


Put Your Walls to Work 


WuetHer on a porch or in the house, 
shelves like those at right make good use of 
bare wall areas, They are built of stock 
lumber with nailed butt joints. A X” pl 
wood back serves as a brace for the shelves. 
You can hang them with screws through 
the back or you can use shelf brackets unde 
neath with one or two screws through the 
back near the top to steady the shelves. Be- 
fore you cut up your lumber, make a scale 
drawing. Then the compartments will be 
the right size to handle the objects you want 
to put in them.—Hi Sibley, Nuevo, Calif. 
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Depth Drill. If 
you must counterbore 
a deep hole and the 
drill won't reach, it ean 
be extended th 

way. Drill a pi of 
round stock with the 
drill you intend to use 
for the counterboring. 
File a slot half through 
the round stock right 
at the bottom of this 
hole (1). Then file 
down the drill shank 
(2) to fit the shoulder 
in the extension (3) 
and the rig is all read 
to go.—M. L. Dodge, 
Seattle, Wash. 


NEW SHOP IDEAS 


Dies Held Square. For threading 
work in the lathe, die is often held agi 
a drill pad while the spindle is tured by 
hand. Since the rotating parts have a con- 
siderable mass, it's hard to tell by feel how 
the die is cutting or how fast to advance it, 
so threads are often damaged or not started 
square. 

This tailstock die holder gets them square 
and leaves the die free to follow the thread. 
To make it, turn the outside of a piece of 1%” 
cold-rolled steel; knurl, face, and drill through 
the %” pilot hole. Bore the die seat to a push 
fit, using a fully expanded die as a plug 
gauge, Reverse to face the other end. 

Insert a long taper shank in the spindle 
and turn the pilot a sliding fit in the holder. 
In use, clamp the tailstock and advance the 
wheel only to start the die. Then simply turn 
the holder by hand.—J. Tracy, New York City. 


Life of Chuek 
Key Doubled. 
If the teeth on a drill- 
chuck key become 
worn, allowing it to 


slip, the key can be 

given new life by driv- oa 
ing out the handle and 

driving it in through | 
the opposite side of 

the hole.—R. Rutledge, | 


Sr., Kansas City, Mo. 


Low-Cost Collet Chuck. If fitted 
with a variety of collets, a pot chuck like 
this will center round stock of different sizes 
quickly and peed 

Bore a 1k” ” rod half its length 
and thread is fit the lathe spindle. Then 
hore the stock opening through, about .010” 
undersize. Drill a 5/16” hole 1” deep and 
saw or mill a slot %” long directly opposite. 


Checking Pitch Diameter. In- 
stead of taking work from the lathe to check 
thread fit, you can measure pitch 
within a few thousandths with as 
gauge and a micrometer. 
diameter of the thread in a table and mike 
the width of the gauge leaf. Add, and check 
the total against the over-all measurement 
over gauge and thread, made as shown in 
the photo. This gives the same result as 
deducting single-thread depth from the ma- 
jor diameter.—R. J. Lemp, Woodhaven, N. Y. 
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CAP SCREW 


At right angles to this slot, cut another half- 
way through the diameter. This forms the 
closing spring jaw. 

Drill a hole across the slot, open out half 
to 5/16”, and tap the other side for a 5/16” 
cap screw. Tighten up the jaw with the 
screw before boring or reaming the stock 
opening to finished size —Wesley O. Walker, 
Montebello, Calif. 


CUT AT AS 


Oiling Cut-Off Operations. A 
“knife” made from a piece of fine screen or 
wire mesh will put an even supply of oil at 
the bottom of the cut. Fold the screening 
upon itself, pound flat, and solder the edge. 
Trim one end to a 45° angle. Sandwich the 
other end between two pieces of wood. To 
use, dip into oil and apply inside the cut as 
the work turns—A. R. Christensen, Lock- 
port, N.Y. 
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Spot-Welding 
on Your Drill 
Press 


By J. B. Posner 
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You can throw away your rivets, and 
join sheet metal with a welding out- 
fit assembled from surplus i 


B ¥ EQUIPPING your shop for spot- 
welding, you can seam together two 
pieces of sheet metal as easily as your wife 
sews cloth. Made as shown here, the outfit 
costs very little. Materials are available in 
radio-parts and electrical shops as war sur- 
plus. 

A good transformer is the most important 
item. The continuous-rating filament type 
that powered ground radar sets during the 
war will serve well. These deliver 5 volts at 
190 amp. and cost between $15 and $2( 
However, any transformer that delivers 2% 
to 5 volts at 175 to 300 amp. will do. 

Spot-welding requires a means of adjust- 
ing electrode pressure on the metal. That's 
why I use a drill press. It's ready-made for 
the job. 

Preparing the cables. You'll need two 
24” lengths of welding cable. Strip the 
insulation back about 1” on all ends, using 
a sharp knife. Be careful not to nick any 


ms. 


Mounted in the chuck, the toy 
electrode can be raised or lowere 
at will to vary pressure on the work. 


RADAR 
FILAMENT TRANSFORMER 
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MUG NUT WASHERS BUSHING WASHERS 


These are the parts I use, but substitutions are often possible. Foot switch is convenient, 


strands, or the cable may break when 
repeatedly flexed. Clean the exposed copper 
with fine sandpaper. 

Attach lugs to three of the four ends. 
Place each lug in a vise, cup upright, and 
half fill the cup with plain or rosin-core 
solder. (Never use acid-core solder on elec- 
trical work.) Coat the cable copper with a 
noncorrosive flux, such as a small piece of 
rosin dissolved in alcohol. Heat the lug cup 
with a torch until the solder is molten, push 
the fluxed cable into it, and hold in position 
until the solder has hardened. Slide a T 
connector over the fourth cable end and 
tighten the setscrews firmly. 

Making the electrodes. Use hard-drawn 
copper or any copper alloy made especially 
for the purpose. The smallest permissible is 
%” rod. Machine the tips to 1/16”-diameter 
points. Turn down the butt of the upper 
electrode and thread the butt of the lower 
one as shown in the drawing on the next 
page. 

Insert the upper electrode into the T con- 
nector and tighten the setscrews. Over the 
small end of the electrode slide an insulating 
fiber washer and then a bushing. You 
mount this electrode exactly as you would 
a drill. Just tighten the chuck jaws over 
the bushing. 

Mounting lower electrode. This goes 
through the center hole on the drill-press 
table. First run a hex nut to the end of the 
thread and slip on a steel washer, fiber 
washer, and a fiber bushing in that order. 
Set the electrode in place and slip on 


and electrodes. It's a 
connect 
wiring di 


connect transformer 
pod idea to tape the 


i cables 24” lo 


if lugs to forestall shorts, Above are 
uns for sini d_double tr: 
former. Latter is needed for heavy-duty work, 
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Lowen 
ELECTRODE 


Eleetros s are machined to 1/16”-diameter 
points. hhings and washers insulate 


a fiber washer, steel washer, and a nut. Make 
the assembly just fingertight. 

Next bring down the upper electrode and 
align the lower one so the two points make 
square, full contact. When this has been 
done, tighten the lower-electrode assembly, 
put the cable lug on the portion projecting 
under the table, and turn up the final nut. 

Hooking up the transformer. Now 
connect the free ends of both cables to the 
transformer, using bolts, nuts, and washers. 
Tape these connections to prevent shorts 
from metal or tools that may accidentally 
drop across the terminals. Finally, make 
certain all connections are tight on the pri- 
mary cable. Taking such pains with con- 
nections may seem unnecessary if you have 
never worked with high-amperage juice— 
but it’s vital to proper operation. 

With all connections checked over, you're 
now ready to go. 

How the outfit works. In spot-welding, 


susming 
AND WASHER 


T CONNECTOR ano was 


= 
Mount top electrode in T connector. Place the 
latter %” to &” below the shoulder of the elec- 
trode. Connector clamps over end of cable. 
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uppER 
ELECTRODE 


LOWER 
ELECTRODE 


electrodes. Tips of the two electrodes must meet 
squarely in alignment for proper operation. 


the two electrodes pass a heavy current 
through the adjoining pieces of sheet metal. 
Because the metals at this point impose a 
high resistance, compared to that of the lead 
lines and electrodes, intense heat develops. 
This melts the metals and they fuse together. 

Spot-welding works best with ordinary 

carbon steels and stainless steels. Other 
metals require extremely accurate heat con- 
trol. For example, the temperature range 
at which aluminum remains usably molten 
is very narrow. If you don’t apply enough 
heat, you won't get a weld. If you apply too 
much, the metal will vaporize, leaving a 
hole. 
Tips on welding. To familiarize your- 
self with the technique, get several scraps of 
20- or 22-gauge cold-rolled steel. Clean in 
a hot solution of Oakite® or similar de- 
greasing agent. Dry thoroughly. 

Place the strips, with about 1” overlap, 
on the lower electrode and bring down the 
upper one with light pressure, It's best to 
wear a glove when handling short pieces. 

Close the switch and increase the elec- 
trode pressure slightly. Metal around the 
electrodes should glow red immediately. If 
the redness is slow in appearing, decrease 
the pressure slightly. After the red spot 
appears, increase the pressure slightly. Then 
shut off the power. But hold the sheets in 
position for several seconds before releasing 
the pressure. This allows the metal to set. 

Repeat spotting until a seam is complete 
across the strip. Then just to pull the 
pieces apart. If the weld is good, the metal 
itself may tear, but the seam never will. END 


Model Airplane Flies 
While You Sit 


By vsine the De-Dizzer®, the pilot of a 
cable-controlled model plane doe 
to stand up and turn around and around as 
guides the ship. The plane can be con- 
1 from a comfortable sitting posit 

hed to the rotating arm 

by the usual two control wires, Two other 
wires run from the stand to the operator's 
control handle. Movements are transmitted 
through the vertical push rod around which 


have 


Toy Roof Looks Like Tile 


Connucatep cardboard can be used to 
simulate a tile roof on a toy house. Cut it to 
the size desired and paint it a bright red or 
orange for realism. The cardboard can also 
be used to represent corrugated iron.—J. G. 
Bindas, Arnold, Pa. 


Dogs Are Going to the World 

Racine greyhounds ride from track to 
track in style in this de luxe trailer, built by 
Walter Knight, of St. Petersburg, Fla. Ve- 
netian blinds, screens in the windows, elec- 
tric brakes, drinking-water tanks, an ice box 
to store the meat supply, and adjustable 
overhead air vents are features of the trailer. 
The brakes are designed to go on auto- 
matically if the trailer should break away 
from the tow car. 


the upper arm travels, Stakes anchor the 
legs down. The Jarvis Battery & Electric 
Co., Winston-Salem, N. C., is the maker. 


Valve Tool Has Air Inlet 


Bestwes keeping a tire valve from slip- 
ping back into the casing, this valve holder 
makes it possible to inflate the tube without 
removing the tool. All you need do is apply 
the hose to the air inlet. Rinck-Mcllwaine, 
Inc., of New York City, prices it at 40 cents. 
The tool can be obtained either with a 
broken-core extractor, as seen here, or with 
side rethreader, 
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How to Finish 
Photos Yourself 
lor 99 Cents 


By George 8. Cowlam 


This is what you need to develop and print a 
roll of film, Soup plates make trays; glass, 
cardboard, and clothespins, a printing frame; 
red cellophane,a safelight. Thermometer helps 
check developer temperature, but you can do 
without it. Chemicals, paper are what cost 55¢ 
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You don’t need a lab full 
of fancy equipment to develop and 
print your film—just a kitchen. 


Sits you: “I'd like to make my own pic- 
tures, but it costs too much to buy the 
equipment, and it’s too technical, and be- 
sides, I haven't the time.” 

Says we: Are you through work for the 
day, must you go to bed before 10 p.m., 
and can you get up 55 cents? 

If the respective answers are yeah, no, and 
here it is, let’s do a little shopping, and be- 
fore you hit the hay, you'll have your first 
print—the picture that will be all yours, from 
the click of the shutter to the final trimming 
job with the family scissors. 

The 55 cents goes for chemicals and print- 
ing paper, on sale at any photographic store. 
You need universal developer and fixer 
(Eastman Kodak makes a Tri-Chem Pack® 
that includes both of these plus a short-stop 
rinse for about 20 cents). Buy glossy, grade 
2 (normal contrast) paper to fit your fil 
25 sheets of the size for 120 or 620 negatives 
cost about 35 cents. ; 

The rest of the stuff is almost sure to be 
around the house—and we doit mean spare 
parts from a 1922 Cadillac, either. What 
you do need are: three ordinary soup plates, 
a drinking glass to measure liquids, a wood 
stick for stirring, a small piece of glass (take 
it out of a picture frame or cut from window- 
glass scrap), very stiff cardboard (we cut 
ours from a cigar-box lid), a thermometer, a 
few spring clothespins, string, scissors, some 
dark-red cellophane or gift paper, a towel. 

Of course, you must also have an exposed 
but undeveloped roll of film. It’s best to learn 
with ortho film (Verichrome® or Plena- 
chrome®), since the panchromatic types must 
be developed in total darkness, Naturally 
this setup isn’t intended for the “serious 
amateur. But for the guy who wants to try 
out photography, or who wants to process a 
few rolls once in a while, it will work per- 
fectly well. 

Your darkroom is the kitchen. Protect the 
drainboard with newspapers and lay out 
your soup plates. Mix the chemicals in them 
according to the instructions in the package. 
The developer goes in the left-hand plate, 
the short stop (or plain water) in the middle, 
and the fixer in the right-hand plate. 

Put a small bulb in the kitchen fixture and 
wrap it with the red cellophane—that's your 
safelight. It should be so dim you can just 
barely read the clock or watch. Don’t worry 


clothespins and seesaw it 
through developer, moving arms up and 
down, for time recommended—go by the clock, 
not appearance of negatives. 
in rinse a few times, and in fixer for twice time 
needed to remove milky color (10 minutes), 


y After fixing, wash the film in running cold 
water for about 20 minut f your sink 
doesn't have a stopper, put the film in a pot a 
let the faucet run into that. Leave the clothes- 
pins on—they’ll keep the film from curling up 
into a spiral and also make it easier to handle. > 


about bits of light coming through cracks 
around the door so long as none shines right 
on your film. 

Now you're ready to warn the family not 
to burst into the kitchen for a glass of water, 
Unroll your film just enough so that you can 
clip a clothespin on the end. Now unroll it 
the rest of the way, tear the other end from 
the paper, and put a clothespin on that end. 
Hold the film by the clothespins and keep it 
stretched out taut. It curls up while dry. 

Okay? You've got an armload of film. Now 
just do what's shown in the pictures on these 
pages and you'll soon have finished prints to 
show off, 
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3 The string, threaded through the clothespin 
2 springs, holds the film while it dries. Wipe 
some of the water off with your wet fingers, as 
shown above, Don't squeeze hard—emulsion 
scratches easily when wet. It'll be dry in about 
45 minutes, unless the weather is very muggy. 


ots 
6 Swish the paper around in the developer 
for the recommended time. Rinse a few 
seconds, then let it stay in fixer for 15 minutes 
while you print and develop others. Finally wash 
in running cold water for one hour. If prints are 
too light or too dark, change exposure time. 
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Your printing frame is made of the card- 
board and glass. Take out one sheet of print- 
ing paper, lay it glossy side up on the card- 
board, then lay the negative glossy side up on 
top. Slide the glass over, fasten with clothespins, 
Brighter room light is safe to use when printing, 


A table or desk lamp makes a convenient 
© printing light. Hold the glass side of the 
printing frame a foot or so from the bulb—but 
the same distance every time—and turn the 
light on for five seconds (count “one thousand, 
two thousand, . . .” to measure seconds). 


J The easiest way to dry prints is to lay them 
face down on a towel. And soon you'll have 
ourself from start to 
finish. Don't worry about doing all this with 


the pictures you made 


ultra-scientific precision—a little bit one way or 
another won't make very much difference. 


Paper is exposed by 
enlarging or contact. In 
first steps, you use a 
common safelight. Here, 
35-mm. color slide is en- 
larged to 8" by 10” 


1. NEGATIVE 
DEVELOPER 


ORVLOPER 


first any common 
paper d forms in thi 
A minute is about right. 1 we 
into the reversal bath, as seen above. There its 
left, without agitation, for three minutes while 
the positive image develops in the second coat- 
ing. After it has been in this bath 30 seconds, 
you can turn on the white light. 


and you be- 
s bath is sim- 
lass for 
with a 
wet pad of cotton. As the negative coating peels 
off, you notice that the positive image is a weak 


gin to see the posi 
Bly plain water, Rested on'a, sheet of 
easier handling, the wet print is strok: 


yellowish color. Toner will cure this. 


Negatives Go Down Drain 
In New Printing Process 


NEW photo paper coated with two 

emulsions offers photographers a quick 
way of making sepia or other single-tone 
prints from color transparencies, A nega- 
tive image forms on the top emulsion, a 
positive on the lower. After the negative 
layer has done its job, you simply wash it 
away. 

Developed in Belgium by the Gevaert 
Company, the new paper works by what the 
company calls reversal-transfer by diffusion. 
This means that after a negative image has 
formed in the top coating, the undeveloped 
silver salts in this layer diffuse downward 
into the second. There the salts are changed 
into metallic silver, creating the positive 
image. The accompanying photos show how 
the paper is used in making prints from 
transparencies of any size, 

Called Diaversal®, the paper is distrib- 
uted in the United States by the Gevaert 
Company of America, Inc., of New York 
City. This company aiso supplies chemicals 
required for making the reversal solution. 


Toner strengthens image: In this case, a se- 

Ienium toner was used, the image deepening to 

leasing sepia. Other toners ‘would produce 

diferent ‘tones. “After, being toned for about 

three minutes, the print is washed for five or 

10, and then dried. Like other reversal proc- 
, this one gives a black border. 
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Spring Agitates Tank. 


box, wire coat hanger, 48 inches of string, 


and a spring combine to form an excellent 
film-tank agitator, a good twist, the 
one shown spins and jounces for 15 minutes. 
—J. M. Overstreet, Birkenfeld, Germany. 


Disk Speeds Up Filtering. Ordi- 
nary absorbent cotton is an efficient and in- 
expensive material for 

filtering photo solu- 

tions, but it tends to 

pack’ down in the 

funnel. To hold it o 
back, cut a disk of %” ‘ 
plastic, drill several 
holes in it, and ce- 
ment the disk inside 
a one-pint funnel.— 
F. T. Sokolik, Chi- 
cago. 


Ga 


Clothespin Holds Thermome- 
ter. Tape a spring clothespin to your 
photographic thermometer. The unit can 
then be clipped to the edge of a solution tray. 
—R. K. Wahler, Fond du Lac, Wis. 
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Making a Lens Brush. A small 
round artist’s brush, an empty dental-floss 
vial, a small cork, and some cement make 
an excellent lens brush with its own dust- 
proof case. Total cost: ten cents. Cut the 
brush handle so the bristles don’t quite 
touch the vial bottom and cement it into a 
hole in the cork, This in turn is cemented 
and screwed to the underside of the cap. 


Washer Keeps Prints Moving. 
A print washer that does a thorough job is 
shown below. Form the parts of the metal 
box around a wood block cut to the proper 
size. Solder all joints, making them water- 
tight, Drill 1/16” holes in one end and a 
%” hole on top for the 2” length of brass 
tubing that takes the rubber tubing. Bend 
the 4” by 4” deflecting plate and the hook 
to fit the pan. A hose coupling, stub piece 
of hose, and a cork attach the washer to the 
faucet.—J. A. Appelquest, Leonia, N. J. 


‘GALVANIZED 
tRONS 


Attachments for Bench Mills 


BeNcH mills can be used for more jobs 
with these new attachments. The vertical 
head (at left) for a horizontal mill can be 
set at any angle or pulled out past the table 
for overhanging work. 

A slotting attachment, right, allows the 


Standard Parts Motorize a 


POUSHING 
HEAD 


mill to do the work of a small shaper. Its 
stroke is adjustable from 0 to 2”. Both at- 
tachments take their power from the ma- 
chine arbor. A rotary dividing table, a third 
accessory, is shown in both photos. Marvin 
Machine Products, Detroit, makes them to 
fit Atlas millers, but they can be adapted 
to work on others. 


“Quickie” Bow Saw 


DeterMinep to avoid sawing a pile of 
logs by hand, I quickly rigged a drag saw 
by combining my bow saw, a 1/6-hp. motor, 
and a polishing head in the s 

A piece of pipe serves as a guide. 
saw, mounted on two bent metal clips, slides 
back and forth on the pipe. One end of the 
guide pivots on the shaft of the polishing 
head. The crank is a length of strap iron 
clamped on the shaft. Another piece of 
strap stock forms the connecting rod. 

Sitting at one end, I operate the switch, 
push down the saw guide, and hold the log 
against the stop.—E. Herzog, Bethlehem, Pa. 


Replacing Teeth in Zippers 


Ste fasteners that have one or two teeth 
missing can often be repaired with teeth 
salvaged from discarded garments. Remove 
these from the discarded fastener by pulling 
them firmly with tweezers. Pry open the 
prongs that grip the cloth, put the tooth in 
place of the missing one, and press the teeth 
together. Zipper teeth v: in size, so it’s 
important to select replacements that match. 
—Katherine Binder, London, Ont., Canada. 
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Outdoor feeders need a rainproof cover. The 
two above will hold enough feed for 200 or 250 


pullets for four or five days. Construction de- 
tails are shown in photo at bottom of page. 


Poultry Feeders That You Can Build 


‘o {" PLYWOOD OR 
34 Caurcetion woop 


Grit and oyster shell are a requirement for 
laying, hens. ‘This hopper-type feeder, will keep 
your flock supplied for a long period. 


Cover swings up for easy filling. Trough is 
3” deep, 11" wide, and 6° long. Two-by-fours 
raise this feeder to right height for turkeys. * 
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BESwes lightening your chores, these 
easily built poultry feeders will increase 
your profits. They reduce feed losses, keep 
the feed clean, and—by letting the birds eat 
as much as they want when they want it— 
cause the chicks to grow faster and the hens 
to lay more eggs, 

Guard rails, or reels, are fitted to all the 
indoor feeders on the opposite page for two 
reasons, The rails allow the birds ready 
access to the feed, but keep them out of the 
trough. This prevents feed from being 
wasted and keeps it cleaner. The larger 
feeders also have feed-saving strips along 
the edges of the trough. 

Capable of being knocked together in 
only a few minutes, the lath feeder (Fig. 1) 
will feed about 100 baby chicks during their 
first two weeks of life. From then until the 
three-month stage, the wider version (Fig. 
2) will take care of about 50. As a final 
step, the larger feeder (Fig. 3) will carry 
the chicks through to maturity. As the 
chicks grow, you can gradually raise the 
height of the rail of this feeder. 

For each 100 laying hens, provide three 
of the mash feeders shown in Fig. 4. It’s a 
good idea to supply fresh feed in such feed- 
ers each day, for this tends to stimulate con- 
sumption and increase egg production, 

The combination grain and mash trough 
(Fig. 5) has the advantage of occupying a 
minimum of floor space. If grain is not to 
be fed, the lower box can be raised against 
the bottom of the upper one and held by 
looping the ropes around the cleats. 


CRAFTSMEN 


AT WORK 


Carves Knickknacks. As a hobby 
Leonard Cronk, a c: ker in Valhal 

N. Y., carves oddities like those abov 
dog and shoes were cut from white pine, 
the monkey and pelican from applewood. 


Antique Flies on Tether. 
A scaled-down version of a Curtiss 
biplane flown in 1914-15 by Lin- 
coln Beachey, this model has a 
one-cylinder engine that whips the 
ship up to 55 m.p.h. on a control 
line. For flying, the center of bal- 
ance was moved forward by cast- 
ing the body of the pilot of lead 
from the waist down, The pilot's 
backbone is a coil spring; this 
permits side-to-side and forward- 
and-back movement when the ele- 
vator controls are worked. Ted 
Morrison, Oakland, Calif., built it. 


Modeled in Brass. This neat scale 
model of a Civil War artillery piece is the 
work of Kenneth E, Maurer, of Flint, Mich. 
He worked from Porutan Science plans 
(Jan. '47, p. 152). 


Tractor Built in Cellar. 
Warner built this tractor in the basement 
of an apartment house in Queens Village, 
N. Y. The frame was bolted together rather 
than welded so it could be dismantled. He 
then hauled the parts in his car to his new 


Lc 
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home site 75 miles away. The tractor has a 
motorcycle engine and transmission coupled 
to a DeSoto transmission and a Saxon rear 
end. This gives nine speeds ahead, four re- 
verse. The two-cylinder engine is mounted 
crosswise and cooled by an auto fan. 


Less than $50...a fine Kodak Enlarger 


A | a 

ay” 
{ 

ff 


tegrating-sphere’ 
house and its special inside coating 
give uniform light distribution, 


Enlarging is swell fun asl 
anyone who does his own work. So see 
the new Kodak Hobbyist Enlarger at 
your Kodak dealer's now. It’s a great 
performer at a modest price. 


“Squeeze action" control smoothly 
elevates or lowers th 

You can enlarge 
to 7 times. 


EASTMAN KODAK COMPANY © ROCHESTER 4,.N.¥ 


ed 


Stows away In Its own 


ideal for closet 
New negative carrier simplifiesload= “°F 
Ing—for negative sizes through 214 
x 3% inches. Kodak Combination 
‘Negative Carrier A, masks, and roll- 
film cups are available accessories. 


Asfor focusing, what could bequicker 
than a turn of the lens. The Kodak 
Enlarging Ektanon //6.3 89mm. 
Lens, with click stops, is velvet- 
smooth—accurate to a degree. 
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‘T'S a cinch to insulate your home with 
Gold Bond Rock Wool Batts or Blan- 
kets. You'll save a lot of money in fuel bills 
and keep your house warmer in winter, 
cooler in summer. Light, easy-to-handle 
batts slide between rafters or attic floor 
joists. You get extra fire protection too. 
Gold Bond Rock Wool Batts and Blankets 
can’t burn, Batts are 2 and 4 ft. long, Blan- 
kets 8 ft. long. Both come in standard 
widths to exactly fill the space between 
framing members. Be sure they're “full- 
thick" and bear the Gold Bond name for 
maximum insulation and fire protection. 
Fora free booklet giving details, write Divi- 
sion Y, Department PS-2. 
Available at your local Gold Bond 
Lumber and Building Supply Dealer! 


NATIONAL GYPSUM COMPANY 
BUFFALO 2, N.Y. 


AT LAST/ THE 


BEST OF EVERYTHING IN 
ONE GREAT MOWER _ am 
THE NEW 1950 @sfer) 


Think of it! 
In this one fine 
mower you get: 
1. Quick-starting Briggs & Stratton 

Peyele, 11s hp. engines 
2. Famous, long-wearing Timken bearings. 
43. Grass guards to prevent clogging of reel. 

leavy-duty, tractor-tread, non-skid tires. 

lutch and speed controls on handle. 
6. Free-floating, shock-reducing handle. 

Stands upright for small space parking. 
Yes... you get all these great features, ond many mere. 

See Your Dealer — 
or Write Dept. B-13 for Illustrated Literature 


‘WORCESTER LAWN MOWER COMPANY 
Div. Savage Arms Corporation, Chicopee Falls, Mass. 
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Kit Keeps Thread Tanglefree 


Tue kit shown above keeps the family 
sewing box free from the tangle of unwound 
thread, Its six spools, clearly visible through 
the package's transparent side wall, feed 
thread out through portholes as needed, 
while the kit keeps its contents dustproof. 
Pak Inc., of Brooklyn, N.Y., makes 
which ‘also holds needles. 


Dies Identify Keys 


You won't have to fumble for the right 
key if identified by the device above. 
Mounted on a metal base, Ident-A-Key Set® 
consists of a six-inch steel turntable that 
holds 12 steel marking dies. To imprint a 
key, the proper die is placed over the key 
handle and struck with a hammer. Red pen- 
cil or white paint can then be rubbed into 
the letters to make them more legible. 
Metro Mfg. Co., Chicago, makes it. 


bylF7YMIGIIDGF 


 Brawny power under finger-tip 
SAS control... new maneuverability, 
> operating convenience, handling 
ease... sharply advanced perform- 
ance that brings new thrills to 
boating... with these sparkling 
new models Evinrude again makes 
outboard history ! 


FLEETWIN. WITH DUO-cLUTCH: You 
start the motor in Neutral... “idle” 
whenever you like, at dock or fish- 
ing spot... press the control button 
and you're in Forward. Full Pivot 
Reverse and 360° steering for com- 
plete maneuverability. Safti-Grip 
Propeller Drive for trouble-free op- 
eration in shoal water. 7.5 certified 
horsepower*... low trolling speed. 
and exhilarating top throttle per- 


/f formance that “brings out the best” 
7 in typical family and fishing boats! 
S FASTWIN WITH GEARSHIFT: 14 horse- 


power* for thrilling speeds, heavy 
loads . . . with Gearshift that lets you 
reverse, idle and maneuver with 
motor car ease of control! And to 
give you broad cruising range the 
Fastwin comes with separate 6- 
gallon Cruis-a-Day Tank. You stow 
the tank anywhere in the boat... 
and “hook-up” the fuel line to the 
motor as easily as plugging in a 
lamp socket! 


SEE YOUR EVINRUDE DEALER: He 


Shortsvin, 
MAN, Daive that 
there's water to. 
floar your heat.” t boats the 
22:5 TP." win and the 33.4 HP. 
four-cylinder’ Speedifour. Look for your 
dealer's name under “Outboard Mi 

vellow pases of your phone di 
GATALOG FREE! Wri 
day for full-color catal 
of the 1950 Evinrude lin, 
EVINRUDE_ MOTOR‘ 
4405 N. 


EVINRUDE 


FIRST IN OUTBOARDS... 41st YEAR 
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MACHINE SAW FILING 
PAYS UP to $2 or $3 an HOUR 


© Turn your spare time into CASH—sharpen- 
ing saws with a Foley Automatic Saw Filer 
pays up ( $2 or $3 an hour. You will find 
{$20 co $30 a week in your spare 


pe my Foley Fi Ge 
writes Clarence E. Parsons. No canvassing— 
advertised in our local paper and got in 93 
saws"—says M. L. Thompson. The Foley is the | 
‘only machine with which you can file all hand 
‘saws, also band saws and cross-cut circular saws. 


SEND FOR FREE BOOK 
“INDEPENDENCE AFTER 4 


DPoualbly later on develop into e full-time repair a 
Bena coupon today for Pree Book. hepa 


Send FREE BOOK— 
“Independence After 40."" 


Address, 
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Extension “Legs” Raise Table 


An orpinary folding card table can be 
raised to the level of the dining-room table, 
for use as an extension when you have more 
guests than room to seat them, by fitting its 
legs with tubes having hardwood plugs. 
Add-A-Foot® comes in one-inch- and 1%- 
inch-dia. sizes. A set of tubes, made by 
Syland, of Staten Island, N. Y., sells for $1. 


| Holder Protects Coffee Maker 

Tas Bakelite? holder offers a safe place 

to put the top of the coffee maker when you 

have finished making the morning brew. It 

also catches the drops that run off the 

grounds, The protector is made by Wolver- 
ine Plastics, Inc., of Milan, Michigan, 


SE NEW box-type frame rails have stecl of 
Breater thickness for increased rigidity. Five 


Tugged cross members give torsional strength. 


NEW ‘shields on front brakes plus labyrinth 
Seale between bucklog plate sad dus on all 
‘iicels protect Brakes from dirt and water. 


wa Kas? 
SPP sy 0x; hy 20d covert 

MY eae tg et ar cae, 
SCN s Seneca ey. 


NEW one-piece torsional stabilizer, 
fubber mouaied on lower contra arms 
and improved front suspension add tO 
Ford's famous rondability. 


NEW front end styling ; « . new parkis 
smart medallion... new “Air Foil” grill 
bumper guards and bumper support arm 


ENGINEERING ADVANCEMENTS MAKE 


FORD’S 100 h.p. V-8 


QUIET AS A WHISPER! 


NEW pecmanent-ypelubricanton hand 
Brake shafe assures continued easy 
ration. Smart new hardware—inside 
snd out—adds new beaury. 


NEW "MazicAic” 
clearly marked, compact, easy 10 operate 
Sad shted for afeerdark use. (Magic 
Air” heater optional at extra cost) 


NEW defroster openings are 44% wider 
and ar flow is 25 % greater for wider Vision 

in bad weather ... mew interior light switch 
mounted on instrument panel saves groping in the darks 


¥ Dozens of other BIG features! 


There's a in your future... 
with a future built in! 
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AT YOUR 
FORD DEALER’S 


Used and aX 
Endorsed \ 


LEADING 
OUTDOORSMEN 


\ Everywhere! 
\ 


Coleman 


FLOODLIGHT 
LANTERN 


‘* Prices as low as $9.95 in U.S.A. 
“My Coleman Lantern adds more 
hours of fun, with plenty of good 
light in camp at night,” says ANDY 
DEVINE, sportsman and picture 
star, and owner of Sportsmen's 
Tavern, Big Bear Lake. 


‘I wouldn't be without my 
Coleman. You need it for a 
brighter camp light and longer 
outings," says JOE GODFREY, 
founder of the Sportsman’s Club. 


"You need adequate light when 
you haul big ones aboard— 
a that’s why I use Coleman,” says 
JOHN HIGHTOWER, noted 
SY) outdoorsman, 


Floodlights 100-ft. area—20 times as bright as wick- 
type lantern. Stotm-proof. Safe. Ask your dealer. 


Cooks like a city gas 
range. Lights instant- 
Fy Folds ups carries 
like a suitcase. Safe, 
(Prices as low as $8.95 le OSA" 


The Coleman Company, Inc.. Dept. 208-PS, Wichita 1, Kans- 


1 
Pepe send me FREE booklet, about Coleman Lanterns 
| 
| 


crry. 


Se eee 


STATE... 
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Wax Eases Home-Movie Film 


Ix warns, humid weather, movie film 
often sticks in the film-gate channel, causing 
torn sprocket holes and interrupted show- 
ings. This can be corrected by coating the 
film with paraffin. Such treatment also tends 
to delay drying out of the film—a condition 
that mak brittle and easily damaged. 

Clean the film thoroughly by winding it 
several times through a clean, soft cloth that 
you have saturated with carbon tetrachlo- 
ride. Because of rapid evaporation, the car- 
bon tet will disappear almost immediately. 

Make your coating solution as follows 
Pour about two tablespoons of carbon tet 
into a glass and shave into it ordinary paraf- 
fin wax, stirring with a match stick until the 
mixture reaches its saturation point. Then 
add enough carbon tet to triple the volume. 
The mixture must be fairly thin. 

Apply it with a saturated cloth held in 
contact with one side of the moving film. Do 
this once to each side of the film, When the 
wax is dry, run the film through a dry cloth 
to wipe off any excess. 

In splicing waxed film, carefully scrape 
joining surfaces-W. H. Hunter, Tunkhan- 
nock, Pa. 


Glue Brush Made of Rattan 


Rattan of about %” diameter taken from 
discarded porch furniture can be made into 
excellent glue brushes. Cut it into pieces 
10” or 12” long, and carefully scrape off any 
paint or varnish from 2” at one end. Boil 
these ends in water for an hour, Then ham- 
mer the softened ends on the end grain side 
of a wood block. For fine wok, a single 
length can be used as a small brush. For 
bigger jobs, wire several together—E. N. 
Rizzotti, Mt. Vernon, N. Y, 


CHAMPION V-GLOW PLUGS 


for model engines only 


<——* CHAMPION TERMINAL—assures becter 
Center electrode seal and. provides 
Sturdier electrical connection. 


a 
3 proved dependable in millions of 
ampion Spark Plu 
‘CHAMPION SILLMENT SEAL prevents 
excessive compression leakage be- 

tween insulator and shell 
CHAMPION “THERM-O-FLEX” CON 
StaUCTION—longer clement lite 
more dependable performance. 


Follow recommendations of plu; and fuels a5 
plas wes > 


proved by engine man 


CHAMPION spark PLUG COMPANY, TOLEDO 1, 0. 


BE A CHAMPION DRIV 


ER 


FOLLOW THESE RULES TO STRETCH GAS MILEAGE 


J 


Showoff acceleration proves nothing and is Gas mileage goes down drastically as speeds 
extremely wasteful of gas. Normally this go up. Table above is based on actual tests 
type of driver has to slow down a moment —_of six-cylinder medium-priced cars. Make a 
later. Drive steadily—you will arrive at your _habit of driving at conservative legal speeds 
destination sate and sound. because it pays. 


Have your spark plugs tested, cleaned, adjusted 
4 regularly, replaced every 10,000 miles. One miss- 

i in a set of es up to one-sixth 
your gas—to si of impairing start- 
ing, performance and dependability. ; 
on your Champion dealer for dependable service, 


A Champion driver cultivates driving habits that will increase the 
pleasure, the performance and the economy of his car through- 
out its useful life. As one of the most important investments 
you have, it deserves the best in service and equipment. When 
you need spark plugs, follow the experts—race drivers, master 
mechanics, airline and fleet maintenance men, who insist on « 
dependable Champion Spark Plugs . . 

«++BE A CHAMPION DRIVER—IT PAYS. 


FOLLOW THE EXPERTS~ Dewiasil, 


Guy Lombardo, famous for, "the sweetest 

music this side of Hea ind equally 
noted as a motorboat racing champion BMERICAS FAVORITE 
yo SYS “T always use 
dependable Champion 


Spark Plugs to get the 
f PSS sweetest music out of my 
As engines. 


SPARK PLUGS 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


Listen to the CHAMPION ROLL CALL... Horry Wismer's fost sportecost every Fridey night, over the ABC network 
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Outboard’Néews 


WY 0282 ies 0 scott-atwator 
Ron? Shift motor, you can start 


in Neutral, while still tied 

up at the dock. Then 
Shift to Reverse and back away like a cabin 
cruiser. The Shift is simple, sturdy, foolproof 
++-adds little to motor weight! 


Our motors even turn on their own GAS 


© "Now! use Neutral and Reverse like 
@ taxi driver. My Scott-Atwater Shift 
‘motor is @ honey...don't see how it 
Could be improved” —Joe Alexander, 
‘Madison 5, Wis. 


ft, 01 
roller bearings than 
any outboard its size, 

te 6-gallon 
“stowaway” 
‘clusive 


control of spark 
ind throttle! 


“onc cenririco @ a0 RPM **ouc CERTIFIED @ sce RPM 


rs 
to Scott-Atwater 


Dept. 36, Scott-Atwater Mfg-Co, lnc, Minneapolis 13, Minn, 
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Automatic Slide Projector 


Remore, push-button control enables the 
operator of this new projector to change 
slides while standing in front of his audi- 
ence. Another feature is that all feeding, 
changing, and restacking of the slides is 
completely automatic, Since they are han- 
dled only once, when being arranged in 
sequence, the glass slides or ready mounts 
remain free from fingerprints. It is made 
by La Belle Industries, Oconomowoc, Wis. 


Regulate Your Own Watch 
Tis new Croton Aquamedico® wrist 
watch can be regulated to split-second ac- 
curacy without opening the case. The wa- 
terproof and dustproof outside regulator is 
built into the back, as shown above, It is 
synchronized with the regulator control in 
the watch’s movement inside. A slot in the 
outside control permits it to be adjusted 
with a dime coin, in accordance with “slow- 
fast” graduations engraved on the case. 


HARLEY-DAVIDSONS 
Won 17 NATIONAL 
CHAMPIONSHIPS 
Set 7 all-time records 
in 1949 


100-mile 

National Rood Race 
100-mile 

Notional Speedway 


HARLEY-DAVIDSON | «2.025. 


SYDRAGHDE MOTORCYCLE | vier! icin toot 


ships 


| 
| * Notional 
J Hileinb Chomeionshins 


Track Championships 


Choose the motorcycle of the champions, the favorite mount of 
the racing stars! Experience for yourself the unequalled thrills of 


champion performance . . . acceleration that shoots you ahead like | (eerie) 
a rocket... power that makes steepest hills seem like straight- | 10-mile National 
aways... comfort that lets you ride all day without tiring... | 15.mile Notional 

?. ee om) ey “8 ne. 4 20-mile Notional 


quality that gives you years of service. Fascinating fun and friends} —_3-mile Notion) 
are yours at exciting race meets, hillclimbs, gypsy tours, club events | Seal cubasonehipa 
id parties. There's no sport like motorcycling, no motorcycle ‘Moltmite tock) 


ike the world-champion Harley-Davidson! And you can own S.mile National 


] 7-mile National 
one on easy terms! See your dealer today. Mail the coupon now. B-mile National 


a 
HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee 1, Wisconsin 


Send me free copy of thrilling ENTHUSIAST Magazine filled with 
‘motorcycle action pictures and stories; also literature on new models, 


‘ond the 125 Medel. This Is your 
fer complete information today. 
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DEALERS: epertusty to: line up with the grectet 


get the world’s greatest 


RADIO « TELEVISION 
CATALOG! 


ALLIED’S 


196-PAGE GUIDE 
TO EVERYTHING 
IN RADIO & TV AT 


LOWEST PRICES 


TELEVISION AND 
HOME RADIOS 


wr 


SERVICE SUPPLIES 
BUILDERS’ SUPPLIES 


Everything for Experimenters, 
Builders, Amateurs, Servic 
men, Engineers, Soundmen 


Save money on every radio 
need! Get the 196-page 1950 
ALtiep Catalog featuring the 
world's largest stocks of top- 
quality equipment, at low, 
money-saving prices! Latest 
‘TV releases, home radios and 
radio-phonos, Amateur equip- 
ment, PA systems and High- 
Fidelity Sound, recorders, test 
instruments, builders’ kits— 
plus thousands of parts, tubes, 
tools, books and diagrams. Get 
more for your money from the 
World’s Largest Radio Sup- 
ply House. Send today for your 
Free copy of the 1950 ALLIED 
AMPUFIERS,P.A. Radio Buying Guide! 
SYSTEMS, RECORDERS 


ALLIED RADIO 


ALLIED RADIO CORP. 
833 W. Jackson Bl 
Chicago 7, Illinois 


Ci) Rush FREE 196-Page Catalog 


‘AMATEUR GEAR 


Name....+ 


City... 


«Zone. . .State 
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Whistle Sounds Warning 


Tue tube sticking out from the gasoline- 
hose coupling above is a small siren that 
warns nearby smokers of dangerous fumes. 
It is operated by the vacuum created as the 
gasoline flows into an underground tank. 
The Gasiren® also guides the operator by 
ceasing to blow when the gasoline supply 
is depleted or the underground tank is 
overflowing. The Gasiren is made by the 
P. & M. Mfg, Co., of Escondido, Calif, 


<=>- 


Trouble Lamp Made Safe 


Tue portable extension lamp above has 
an added device to protect industrial work- 
ers from possible electrocution by accidental 
grounding in damp or wet locations. A 
step-down transformer-the , large, black 
capsule at top—reduces a 110-volt current 
to a harmless six volts. The capsule, which 
weighs only 4% pounds, is protected by a 
waterproof Bakelite® covering that will 
withstand physical and chemical abuse. 
Called Saf-T-Lite®, the device is made by 
the Etraco Mfg. Co., of Flemington, N. J. 


Moro-Toot 


This 12” high, precision dil 

= press is. kcal for, mode 

Zisking, wood carving 

SS routing, ete. Utilives 

SAP Mets.tooi, Only se-08 
tess, Moto-Tool 


Use Coupon to Order— 
If your dealer cannot supply you. 
DREMEL Mi 


FUN FOR BOYS FROM 8 TO 80 


DREMEL e« COPING SAW 


CUTS SCROLLS LIKE MAGIC—SANDS AS IT SAWS 


JUST 
GUIDE IT! 


For men who harbor a hobby or do their 
own repair work =. for boys who like to 
make’ things” 6 other foot Wilt give 30 
A pleasure id satisfaction in the home 

for workshop for the small amount of money 

fnvested ax a. Dremel Electric, ‘Sew 

Ie'works in any direction 

‘Hrokes per minute. so ¢aaily. there is no 
vs rouge 4” medium-hard wood at 

vminute Soest ‘Touch-of-the-trigwer 

foolproof action. Only. two moving parts, 
aver needs ollina. Operates gn 110-130 ¥. 


SAFE! 


HANDSAW 


AC. Thousands ‘and thousands of ‘satisfied 


MONEY BACK GUARANTEE. %7°ws deus canoss sup; 


order direct from factory for five day trial 
DREMEL MFG. CO., DEPT. 120-B, RACINE, 


‘Works Easily 
In Awkward Place 


Say goodbye to hand sanding 
solishing’ This miracle mai 

handle, a child ¢ 

nen and ‘housewives 

Tt takos the effort out of 


‘As'a samders 
ng walls, woodwork. furnit 


Sonds Flat 
Surfaces Evenly 


LOOK AT THESE DREMEL FEATURES 


Soothes Ti 
‘Muscles 


RACINE, wis. 


DREMEL MFG. CO., DEPT. 120- 
Wf Your Dealer Cannot 5 
USE THIS HANDY ORDER FO 


DREMEL MFG. CO., Dey 1, Racine, Wisconsin 

Enclosed find $ (check or money order) in full 

payment for items’ checked’ below. 

Enclosed find $2. Ship items checked below C.O.D. T'll pay 

postman balance plus pos 

Dremel Sander $14.88 

O Moto-Tool Kit No. 2 
23.80 


Send FREE Catalog on. (Moto: Too! 
O Dremel Sander () Dremel Coping Saw 


Address. . 


State... .- ses 


City... Zone. . 
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/ “Pays for Itself” terms 
puts you in business with 
but little cash outlay 


Hobart Training at Low Cost 


Don't turn away, trom this 
ty 


Comple 


HOBART WELDERS § 


‘anvou Equal & 


‘This Home for 


ot Hugh 


Save 30040} 


on Your ied 


Handsome Big CATALOGUE 


Pietures wonder 


LEWIS MANUFACTURING CO. 
ttl 


ieee Bey I Be 
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Guard Stops Flying Acid 


Weaninc this lightweight hood, a worker 
is safe from acid splashes. The window of 
the Chemgard Acid Hood® is made of re- 
placeable vinyl plastic. The hood itself is 
made of flexible vinyl plastic, electronically 
seamed. Snap fasteners attach it to a white- 
coated vulcanized fiber headgear, adjust- 
able to any head size, Ventilation is sup- 
d through bafiled vents. Mine Safety Ap- 
pliances Co., Pittsburgh, makes the hood. 


New Cement Is Slip-Proof 


Worn and uneven stairs and floors cause 
many accidents, The drawings above show 
how a new abrasive cement, Duracite®, is 
said to cure these tripping hazards, accord- 
ing to the manufacturer, Duane Specialties, 
of Newark, N. J. The product comes in 
powder form and is made into mortar by 
mixing with water. It will form a solid bond 
with such bases as slate, marble, concrete, 


| or wood in six to eight hours. 


NEW POWER FOR YOUR CAR ENGINE / 


BY CONSTANT + Oo OF aes Tevet OIL SUPPLY ° 


fi i 


iKRVEL loa OILER 


Here's the famous, low cost, auxiliary lub- 
ricating system that meters MARVEL MYS- 
‘TERY OIL to critical upper cylinder engine 
parts, precisely in accordance with engine 
load. The compact INVERSE OILER func- 
tions inversely co manifold vacuum, retard- 
ing feed visibly when throttle is closed or at engine idle, an exclusive 
MARVEL feature! You can keep ring, piston and valve wear down and per- 
formance way UP chis winter with the sensational MARVEL INVERSE 
R. 

Learn about MARVEL MYSTERY OIL too-the famous oil improving 
Additive for YOUR motor oil that produces a slow idle, faster engine pick- 
up and an even, power pull. Thousands of car owners are using it in increased 
volume this winter for engine protection and to keep starts summer quick in 
cold weather and in ALL gear greases—it flows at 70° below zero! 


“The MARVEL INVERSE OILER 78 Sacdly Installed on Most Engines 
EMEROL MANUFACTURING COMPANY, INC, 
242 West Sotti Street (Dept. P.S.) New York 23, N.Y. 


big-capacity 
power fools in 


1 rugged, precision- 
built unit 


How To Get MULTIPLE UTILITY 
When You Buy a SMALL GRINDER 


® BUY THE FOREDOM MODEL 100 
FLEXIBLE SHAFT MACHINE 


FAL Bench Grinder with angular adjustment, 

ft Foredom's new Bein Router a ‘Setachable guide for borders, 

Magically and quickly and SHAPEI 
power drill press. 

EXTRA, 


Budget your purchase or buy 
FOREDOM MULTI-PURPOSE THREESOME 
Comprising Model 100 Machine, Dall Pross 
‘ittachment and B-R-S Attachnient $24.95, 


NEW ACCESSO- 


AND HERE'S ANOTHER 
AMAZING FOREDOM PRODUCT 


FOREDOM ferred by HOBBY 
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Better, Easier, Quicker 


GROOVE CUTTING or 


CABINET-MAKING 
with “2éamrere DADO SAWING WASHERS 


tial 


DESIRED CUT 


Cut accurate, porallel 
grooves—ony width, any 
angle, Just diol desired 
width with Micromatic od- 
justment. Cuts smooth and 


ASE 


. Free booklet on request, See your 
dealer or write direct. Absolutely guoran- 
teed! In Canada, send money order for 
$4.95 (duty ond soles tax extro). 


Dealers, Jobbers, Write for Information! 


WARREN DADO SAWING WASHERS CO. 
70 Medbury, Dept. 42, Detroit 2, Michigan 


HUNDREDS OF ITEMS AND IDEAS 
te WOODWORKER 


THE 
A bord or earlond-—Top grade kiln dried, Mahogany — 
Sratints Wh. “Hae"Stapie~-cfrerry“Boplar—-aromatie Red 


inatruetion. 
‘OVER 100 NEW ITEMS 


MAIL COUPON TODAY {or 


GIANT NEW CATALOG’ |7 


etunded 00 
‘ra order 


Only 15¢ 
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fey 


Slide Rule Tells Humidity 


You can tell immediately how humid it is 
by consulting the slide rule mounted at the 
bottom of this lightweight, wet-and-dry-bulb 
type of humidity indicator, Just move the 
ruler until the dial readings for the two 
thermometers meet on the lower scale: the 
relative humidity can then be read on the 
upper scale, Readings are accurate within 
one percent,report the makers. Designed 
for industrial use, the instrument can be 
swung when still air makes it necessary to 
start evaporation of the wet-bulb wick. 
Weston Electrical Instrument Corp., of 
Newark, N. J., makes the device, 


Seraper Blade Is Replaceable 


I's easy to change the blade of this all- 
purpose scraper when it’s worn out or you 
need a different type. Sturdy bolts through 
slots in its inner edge lock a blade to the 
handle. Blades come in either tool steel or 
brass (for jobs where there is danger of 
friction fires) with double-beveled or 
square-ground edges. The J K L Manu- 
factiiring Co., of Rockford, Ill., is the maker. 


You are the sole judge of the 
performance of Midwest Televis- 
ion, You must be satisfied or itis 
NO SALE! Your decision will not 
be influenced by high-pressure 
salesmanship but by what your 
eyes and ears, see and hear, 


READ WHAT THESE FOLKS SAY 
about MIDWEST TELEVISION 


| 
4 
Now In Our 30th Lj 


Year Of 
FACTORY-TO-YOU 
Selling 


MIDWEST Offers 


FACTORY-TO-YOU, A Line of Beautiful Consoles 
and Complete Chassis TELEVISION MODELS 


Send TODAY FOR 
LOW FACTORY PRICES 


« 
oadway, Cincinnati 2, Ohio 
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MIDWEST RADIO & TELEVISION CO 


Dept. X247 909 Broodway Cincinnati 2, Ohio 
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“SAVE IT AND 
FIX IT” 


FIXES 


FURNITURE, DISHES, TOYS 
BOOKS AND GLASSWARE 


It’s transparent, waterproof, 
flexible and durable. 

Get a tube 

today. 


DUCO CEMENT 


REG. U. 5, PAT, OFF 


No. 000 ANGLE VISE 
For MILLING—DRILLING—GRINDING 
FITTING—-FILING 


Solve Difficult Angle Jobs 


‘efjustavier dials 


IMMEDIATE DELIVERY Sect pases he cant ae 
CHICAGO TOOL AND ENGINEERING CO. 


8396 South Cc} 
lephone — Saginaw 1-9675 


258 rorvian science 


Knowing Auto Noises 
Can Speed Repairs 


Every auto mechanic has a lingo all his 
own to describe trouble noises, One man’s 
“bump” is another's “clunk.” A “hiss 
turn up as a “buzz,” “wheeze,” or “fry 

Hearing the noise, the experienced 
mechanic usually knows where to locate 
the trouble. But if you just drive in and ask 
him to “get rid of the squeal,” he may go 
off on the wrong track. 

To avoid misunderstandings between 
driver and mechanic, General Motors engi- 
neers have divided trouble noises into seven 
classifications. These are: 

The Rattle, A series of hard, sharp 
sounds in rapid succession, like a hard ob- 
ject being shaken around in a metal con- 
tainer. This noise usually indicates a loose 
or broken part striking against another, 

The Thump. A dull sound, generally 
made when a soft part strikes against a hard 
part. An example is the noise made by a 
deflated tire on the road, 

The Squeak. A sharp, shrill, piercing 
noise, generally made by two dry metal 
parts rubbing together. The sound may be 
sharp and erratic, or drawn out—a squeal. 
Lack of lubrication causes many sque 

The Grind. This is a continuous crush- 
ing sound like a part being crushed between 
two revolving parts, Such a sound might 
come from the transmission. 

The Knock. This is a sharper and more 
distinct sound than a thump. It’s generally 
associated with a loose rod or crankshaft 
bearing. (Not to be confused with the 
“knock” or ping of a laboring engine.) 

The Scrape. A grating or harsh rubbing 
sound, often made by two pieces of ma- 
terial rubbing together, The sound of a 
dragging brake could be described as a 
scrape. 

The Hiss. This is like escaping air or 
steam or the sound of water on a hot metal 
part. 

These definitions are contained in a book- 
let, “How to Report Trouble,” prepared by 
GMC Truck & Coach Division for distribu- 
tion to coach drivers. Besides telling what 
the noise is, the driver is expected to report 
where it comes from and when it happened. 
With this report, the mechanic has a good 
start toward learning why it happened, 


THIS IS IT! The saw all 


America Is Talking About! 


. MOCOr 
belt, pulley, 
gauge, fence, 
er 


Designed and 
Built by 


It’s America’s outstanding circular saw value! Look at 
these quality features — features found only in saws cost- 
ing much more: tilt/arbor design (your work and table 
are always flat for greater accuracy and safety), the blade 
#3001 cuts 214” deep, sealed ball bearings, precision-ground grey: 
Exwmsioes iron table (251/3” wide x 16” with two low-cost extensions), 
$389 each full length double-locking rip fence, convenient controls. 
For model and furniture building, and home improve- 
ments, there just isn't a better value 
anyplace! See it at your Power King 
dealers, or send for catalog. Note 
special free furniture-making offer. 


PRESS COMPANY 
242 N. Pitcher St., Kolamazeo, Mich. 


Pleose send the furniture-making booklet 
as weap science: | ond lotest PK catalog 


t 
| 
I 
paint ot jt H ATLAS PRESS COMPANY 
I 
| 


article, show. 242 N. Pitcher St., Kelemazoo, Mich. 
ing how to make 


9 furniture pieces | Address. 
ot lonteee Ge | 

4 copy from your 

PK deater, or send 
thls coupon, 


ATCHED PREC} Ss, 


O17 
MR ODWORKING ION TOOLS FOR 


| cay, sate AnD oes FORTS 


rearuary 1950 259 


A WORKSHOP WONDER 
at a wonderful LOW PRICE 


LIFE-TIME 
PLASTIC 


cust / Improved 


‘ASCO 
ELECTR-O-TOOL KIT | 


DRILLS » SAWS + ETCHES + POLISHES 


Casco’s ELECTR-O-TOOL kit is the most complete, 
practical power-workshop any craftsman or hobby- 
ist can own, Has ALL the accessories you need to 
drill, cut, etch, carve, grind, buff, polish, sond, 
engrave, saw, clean and sharpen — metal, wood, 
ales leather, plastic and fibre. 1001 year-round 

joney-saving uses. Operates on AC and DC cur- 
fae Fully GUARANTEED. 


Now on sale at Department, Hardware, Appliance, 
Auto Accessory and Jewelry stores. 


Light your way to 


SAFER CAR SMOKING 


WITH A CASCO 
ILLUMINATED “ror-our" 


CAR CIGARETTE LIGHTER 


« 
3 

Supply Stores ond e auto 

Behfee'stottons, only $2.75 


STE Homing oe ane (ins pope $1.25 
ae Replacement element .. $1.00 


Products Corp. 
Bridgeport 2, Conn. 
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Plastie Cover Protects Top 


‘You can’t see it here, but this convertible 

top has an all-weather protective covering. 
It's made of thin-gauge, clear plastic, re- 
inforced at the edges and shaped to conform 
exactly to the contour of the fabric top. 
Stretched tight, the cover doesn't detract 
from the appearance of the fabric top, and 
it can be left on when the top is raised ‘or 
lowered. It can be washed with soap 
water, The Winterseal Co., of Chi 
makes the cover. 


The Leo 


Ball-Tilt Milling Tabl 


G. Brown Engineering Co., Los Angeles, 
makes this milling table that'll tilt 30° in 
any direction. The ball angle adjustment is 


made by loosening one of the three hollow- 
head screws. Over-all height of the table, 
when level, is 6%’; weight is 50 Ib. The 
table is priced at about $115. 


Seal Wa 

Beronre puttying windows, seal the wood 
frame with a coat or two of paint. Putty 
applied to raw wood dries out rapidly be- 
cause the wood absorbs oil from the putty. 


| —Joseph E. Bird, Carrollton, Ill. 


Motor ond switch ro 
Easy time payments! 


Price subject t 
chonge without notice 


Delta-Milwaukee 
Saw-Jointer Combination 


+ +» For builders A big-capacity, precision-built unit that's portable! 
Move it anywhere in your shop — take it right to 
an outside job. You can easily load it on your truck. 


Saves space, both 10” tilting-table saw and 6” jointer 
mounted on one steel stand and driven by the same 
motor. Saves the cost of an additional motor. Saves 
‘on power costs, too, 
Use the machines singly or together — there's no 
+ + For furniture makers interference between them. Cut 314” stock. Rip to 
center of 50” panel. Surface boards 6” wide. Rabbet 
44" deep. Both tools have lubricated-for-life ball bear- 
ings. Saw table tilts 45° to right. Jointer fence tilts 
45° to right or left. 
See at first hand how you save space, time, and 
money with a Delta-Milwaukee Saw-Jointer Combi- 
nation. Have your Delta dealer demonstrate it today. 


For cabinet makers 


For sign shops . . . 


Lgkocdymme POWER TOOL DIVISION 
a Rockwell 
aa Manvivcturiog Compeny 


‘directory. 6828 Eost Vienna Avenue 4 
MILWAUKEE 1, WISCONSIN 


wre 
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and all finishes 


CLEAN, QUICK, EASY 


DEPT. 29, BOSTON 16, MASS, 


STRYPEEZE 


aft! Save Fuel! 


WEATHERPROOF YOUR HOME 


trent 


WEATHER STRIP 


on most any type 
door or window 
Wool felt, rein. 
forced with white 
metal, 


OR LUMBER YARO 
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SERRATED JAWS FOR 
POSITIVE GRIP 


Seymour Smirx 


PLIER-WRENCH 


ALL-NICKEL 
FINISH 


SE CAPACITY 


J INDICATOR, 
Locking rite SX 
with All These Features 


wrench, clamp; 1000's of ust 


saw 


INSTANT 
$s Lock 
& West). At dealers everyw! BECEASE 
SEYMOUR SMITH & SON, 
900P Main St., Oakville, Cons 


Quality Too 0 ‘ 


em 


ENT PORTABLE 
slicker, he mort useful Only 


ne 
{or shipping 

sce, ciate, No piece 
jack Guarantee, 
BARRON ‘TOOL DErnorr 1, MICH. 


BUILD YOUR OWN POWER TOOLS 
ekhinc ARBORS 56° 95 


SAND! MASSAGE! POLISH! 


plug. $14 
Factory. we 


iv 


™WAR SURPLUS tom" Areven 


ps maxes, 
oT ALLEY Fanos ues 


deny vied hese on 


(GADGET BX = Rivets, Speer 
Babe, Seewe, Gears, het oe 


iraderetShe 1i9 | Sree eto 


sch east he Cov 
TBEARING MIX Ne. 170K Approx, Poon 


20 need, Bell aller Besrog, Re io WINCH HOUT 
Wate 8 


Cou Savy sia wow. . 2482 
COMVERTED GOW CAMERA = Fly 


ABRASIVE ANG GROWS WHEEL 
i= 50 pacts ncling heen 
ton pels wes oktomd Ti 
ETA Tapas PAG 99) yay sane IE 
{ovbe mood or, play bo 
Sons om te me 
ceongingh Gorter gag 


a ae Vickers Hydraulic 
tes genet chen Transmission 


Sal canained, 2-H. 


seu RP atin 
Ph 1900 concn 
Oe 


psy: Seales Sel Cans 


Uieo 3.49) 


canvases san -25| 


| Pheosare ond erolt-& 
renin Cob inne SB.49 
Goon 
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The JIFFY mets) CABINET 


YOUR ANSWER TO 
SMALL ITEMS STORAGE 


at home, office, and shop 
(IDEAL GIFT, TOO) 
So handy to keep nuts, 
bolts, screws, nails, 
parts, washers, stamps 
hobbyists’ needs, etc. 

at your fingertips. 


Wis 32 ORAWER UNIT ONLY $5.95 FOSTFAIC 


Stop searching, get a 32 or 64 drawer Jiffy to keep those 
small items that usually get mislaid. Spot welded steel, 
gray enamel finish, metal drawer guides. Dividers included 
‘with aluminum drawers make possible three compartments 
per drawer. Looks good anywhere. Send check or money 
order, please—no C. O. D.’s. Prices below. Your money 
refunded if not satisfied. Dealers write for quantity discount. 


WITH ALUMINUM 
‘ORAWERS 


‘SPECIFICATIONS 
awer Unit 


WITH CARI 
DRAWERS 


AnD 


64 drawer - $15.95 


HAGERTY (or 
SEA W SHELL $35 


Maxs every week end a real vacation! Take alon 
our Haoknre 

ibs.) for easy ct 
years of ‘servi 


easy rowing. Rugged 
fakes” small outboard i 
pleasant evenings! Holds 
fr safety, Ideal for all-around use. Over 
Bully’ guaranteed 
THIS 8-FOOTER SAVES YOU MONEY 
ot the Sea Suxtt tncther and se half the cont 
dy-made rowboat. It's funt Only ordinary. 
and’ tools needed. it includes pre-cut waterproof 
sizwoed eed 
wna: full nstrnctions, Beam 4 fe, dept 16 
ines Sailboat conv ‘available 


HAGERTY, 102 From 


1 
CPlease send me FREE 

I = 
I o SEA SHELL kit, freight collect. 
Hl Enclosed ts $38. 
I Nome. 
1 Addres 

city 
L-~—-======== 


TGA POPULAR SCIENCE 


Every Electric Drill 
A PORTABLE SAW 


995 ies 


TO bed 


re 


Guaranteed. 


Y 
“TURNING OVER 
DEALERS: Write for name of 
Renrest wholesaler 
5 DAY MONEY BACK GUARANTEE 
FODAY at your Dealer or send M. 
i ith Hyearbon” Bl 


ARROW METAL PRODUCTS co. 


Ask Your Hardware Store for 
FULLER’S 
Unbreakable Amber Handle 
SCREW DRIVERS 
America’s mast popular line of moderately: 


priced screw drivers! Wide ronge of size 
FULLER TOOL CO., lnc., 911 Fallet., Mew York 58 


“N NOW! ow SAWS 


512 WE. 73 Porth 


HIGH POWER TELESCOPE 


60 POWER-ALUMINUM TUBES-OPENS TO 33*, 
Variable Power Eyes 


Ye 15X, 30% ond 60% 
450 
an, 26 W. 48th St. 


YORK 19, N. ¥. 


‘Gekay wo une’ only 0:30 POSTPALD.” 


BROWNSCOPE CO. xcs 
Nearest thing to 


GLASS WALLS 


Brighter int with om 
INDORLITE WHITE. Enomel, 
Whitest White you ever saw 
ond STAYS WHITE. the near- 
thing to Gloss Walls 
bathrooms, basements, 


kitchens, 
work rooms, ete. Brings in the sunshine, 


apis improves ficiency. Wath: 
jong-losting end always gleom- 
ing: pure WHITE” re 
to apply, economical. "Only Indorlite is os white 
2+ Indorlite.”’ Accapt no substitute. If your deoler con't 
Supply, write us! Descriptive folder FREE 
COLONIAL WORKS, INC. 


225 NORMAN AVENUE, BROOKLYN 22, N. ¥. 


AIR or lL bes 


tg hydraulics on arbor, 


WATEROUS PUMP 


TOGAN 4-Wey foo! Operored 


AIR VALVE 


ORDER DIRECT FROM AD 


‘Send payment ot purchase order tedoy 


1507 $. MICHIGAN AVE., Chicago 5, Ill. 


WALE FIRE and IRRIGA- 
TION HIGH VOLUME 


CENTRIFUGAL 


eo 


149-50 


LOGAN HEAVY DUTY 


ALL ITEMS UNCONDI- 
TIONALLY GUARANTEED 
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Look to FUTURE needs 
ZH You cour 108 x 


/| 


Get 


~ 


BIG CAPACITY ¢- 


(elo roors 
for Fine 


Woodworking 


FREE CATALOG Today! 


Pleose send literature on 
1D Atlos Woodworking Tools 
O Atlas Metalworking Tools 


a 


Adaress. 


City, Store —___ 


your 


MILLER 7” SHAPER 
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Precision Metalworking Costs Less with @i@as. Tools 


home appliances, developing invent 


Your shop can save you hundreds of 
dollars on cabinet work, furniture, and 
home improvements of all kinds when 
your power tools are big and accurate, 


‘These Atlas cools will handle your needs for a lifetime. The Atlas 
4” saw gives you an extra large precision-ground table, sealed ball 
bearings, 45° rilting blade, 2%” depth of cut, quick adjusting rip 
fence. The new Atlas 6” jointer-planer with yn- ground 
table and high speed 3-blade cutter gives you Fry smooth” 
finishes on all your planing, truing, rabbeting work. Get all the 
facts about these industrial quality tools from your Atlas dealer 
or send coupon for latest illustrated literature. 


ATLAS PRESS COMPANY 


255 N. PITCHER ST., KALAMAZOO, MICH. 


ins, making 
Da tools. They 


"Quick Change” 
10” LATHE 


PAINTERS’ 
STRIPING 
TOOL 


HANDY CALCULATOR FOR 
WOODWORKERS. ONLY 10¢ 


Ane LATTA 


FOR PROFIT OR PLEASE 
GD iss. oF READY MADE PARTS 1245 


BUILD YOUR OWN 
HEAVY DUTY WELDER "*(<5:1"" 


ATOMIC ARC WELDER ©. ae oes eriinet 


SURPLUS BARGAINS 


NOR TEACH CODE 


VEEDER 
COUNTER 


HIGH RIDGE ELECTRONICS £0, 
naa 'Ganal Sty Dept. "SE", Ree You Soom. Y, 
sed oma cused 
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| 
7 MAIL ORDERS 
WE PAY POSTAGE WALL ARTICLES 


BooTS 


‘anny sures 
‘es vatuer 


NEWcanvas Covers 


a 0h 2, eh a 
nm oom ot 


NEW SMALLER SIZE 
‘MULTIPLE SEAM 


TARPS 
gibtvake $9.89 
SPist eke $3.49 

$4.39 
$5.10 


100% WEATHERPROOF-All 
FOUL WEATHER 
fa # torn » Menton s Pahorma 


Gt xo Ft 
$6.05 Value 
TFL x or 

$7.50 Value 
81 Ft x 10Ft 
38.95 Value 


UseD~coon 
CONDITION! 


SEND FOR FREE CATALOG — AMAZING VALUES! 


UNIVERSAL ENTERPRISES 


on, TANS, INSURANCE ON ALE ARTICLES. 


"ar MILITARY TRUCKS 


4 or 6 Wheel Drive at a SAVI 


Ce 
TRAILER AXLE 


xy duty traller axle suitable 


sth Timken role 
‘without 
‘sheet moun 


ie Ranges, 


Mand HYDRAULIC IRCKS Fates, 3,8 


‘WINCH CABLE—'”, 250 


Hundreds of Other Truck & Je 


} A MUST for the Handy Man 


ALLENOHEAD HEX KEYS 


You find Allen screws wherever you turn . . . in cars, 
copplionces, ents, radio, hobby, farm and work- 
shop equipment, Don't be “stuck” without the right 
key. Get genvine Allen keys made by the originators 
of Allen © Head screws. Seven popular sizes in 
@ sturdy snap pouch, 75c. ot your hardware store. 


Hartford 2, Coni 


NOW. - FoR “0! THE COST 


CONVERT ANY DRILL PRESS INTO 
A PLANER ¢ SHAPER * JOINTER 
POWER SANDER * ROUTER 


This FREE Book Tells You How 


BARRON TOOL COMPANY, INC. 
970 Architects Bldg., Delo 1, Mich. 


—— SS oes 
Build Your Own POWER MOWER 


Make that power lawn 
muldne 


B'quarter today’ to 


ROYAL MFG. Co. 
PRomae' chy 


Viel Savings on WAR SURPLUS 
PoE e TIMELY ITEMS 


SIOUX ha 
SURPLUS STORE 
SIOUX FALLS 


cRe CULAR 


See The Wonders of the Heavens! 
Amazing value! Wonderful 192-page cloth-bound book, 
Everybody's Guide to. dstronomy, now yours for only 
$1.00! Contains star charts, tables, Celescope-making. 10 
Sractions, how-tovdo-it ideas for astronemical equip. 
tene you'can build, etc. Supply limited? Order today! 


PULAR SCIENCE 
Dept, 250, 35: ww York 10, N.Y 


Combination 
FLASHLIGHT and 
SCREW-DRIVER 


tool invented 
many years! 


(eater Inquiries 
Invited) 


price of $1.25 pont 


egy TED AUTO mrs (One 


1901 TROOST-GRI8OO-KANSAS CITY, MO. 
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a SALES COMPANY 
576 Broadway, Dept. $1, New York 12, N. 


Y 
HOME-UTILIT 
6” BENCH GRINDER 


$38°° 


SPEEDS UP 
Tool Sharpening 
® Grinding — Cleaning 


THE new Home-Utility 6” Bench G: 
handiest, most useful tools you ¢: 

or farm shop. It does a whole raft of jobs like keeping tools 
sharp and clean; grinding minor welding jobs; removing 
rust, old paint, gummy dirt deposits; preparing surfaces for 
painting; polishing plated metal surfaces, Comes equipped 
with medium grinding wheel and wire wheel brush; also 
drives cotton buffing wheels and other attachments, avail- 
able at slight extra cost. 


See the NEW Home-Utility 6” Bench Grinder at 
your Hordwore, Electrical or Implement Dealer. 


inder is one of the 


wot speed 
Sire plonty of power 


rests locked In be 
Teplyed mt for von ol 


“How-To-Do-It” booklet. Gives many useful 
hints on workshop and repair jobs. Write to: 
‘Tue BLACK & Decker Mr. Co., Dept. H2S, Towson 4, Md, 


PP HOME GTIUTY © 


6” SAWS 


5” SANDER-POLISHERS 


DMYNPNI IM, WNW 
DOES 


ies 


5 Seat, Dreamie ar teal Eacloaed $2429, 0 
fponit nnd €.0.0, for balance, include wilt ier 
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ES, you'll save a lot of money in fuel 
ls by insulating with new fireproof 
Gold Bond Rock Wool Batts or Sealed 
Blankets. Keeps you warmer in winter, 
cooler in summer. Light, easy-to-handle 
batts in 2 and 4 ft. lengths,and 8 ft. blankets. 
Both come in standard widths that slide 
right in between rafters or attic floor joists. 
Be sure they're Gold Bond and “full-thick” 
for maximum heat savings and fire protec- 
tion. For free booklet on insulation, write 
Division Y, Dept. PS-2a. 


Available at your local Gold Bond 
Lumber and Building Supply Dealert 


NATIONAL GYPSUM COMPANY 
BUFFALO 2, N.Y. 


SHARPEN SEG ExbERT. 


Get This SAFE Electric lig Saw 


The safe saw for 
Enough for he 
Easily adjustat 
able.” Thousand: 
Plug in any 80: 


120 volt AC. out 


fears, wheels, 
fae ior tam: 
y projects or making money 


cece SYNERD 


Droducte panes 263. 283" (DEALERS WRITE!) 
SYNCRO CORP, DEPT. SM-25 ROCHESTER, MICHIGAN, U.S.A. 


NO REWINDING 
NECESSARY 


By ARC- WELDE 
your For Light 
wh Work 


Minneapolis, Minnesota 


TOILET PAPER FILTERS OIL BETTER... 
AT FRACTION OF COST 


MASTER HOBBY ARBOR TOOL KIT 
E-AWAY 
AT THE = te ‘agg 8 


Bam oe 


spar “als polaiae com 
ye Went out and priced in other stores 
Si fo hal gr" Ws Set fr $8.88 wales 
{Gi Beane Wo! Sie acalna's Santa re tes 6 ewe 
“Aide recelci set Fou" dont oink se worth 
age et Soe eee on 


‘Get our 100 page cotaleg. Send 25c, money refunded with frst order. 


I GENERAL AIRE CO | 
a 


Norris St 
210 rorutar science 


WESTINGHOUSE ; 
Reg. $60.50 


brand new, compete—Surplm 
Special at maxing low price: Westinghouse 
Soukepion type, 684 vlume: Mount on truck og 
engineer opurele with HP moter. For fol 


home, industry and paint Instructions. Send 
check or money order. weight 28 Ibs. 
We Ca Line of Spare Ps 


NATIONAL STORES “frrisvunen ss: reas 


HAVE A Tenis 
KING BUS 
i WN 


SAMPLE, OR & 
%, cS 
Pr ww 


FOUR MONEY-MAKING LINES 
@ WOMEN'S NYLON HOSIERY 
@ GLAMOROUS LINGERIE 
© HOUSECOATS — ROBES 
© MEN'S _HOSIERY 


KENDEX COMPANY 
BABYLON 649, 


KENDEX COMPANY, BABYLON 649,N.Y 


Giy State 
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5 lb. 37” 


{ZLB cARBINES 


$9195 oper fe 


(Ulastrated) 


:22 cal. bole action, 
7-shot repeater. 
$22.95 westof Rockies 


2695 


| MODEL #152 
hi 


Insist on a 
Mossberg, at 
your dealer's, 


FREE ... senator 


catalog with full story 
f Mossberg rifle: 
shotguns, scopes. 
No soles ot factory 


PICK-UP TOOLS 


© Powerful Lift © Small Size 
* Hinged Handles 


| Sines p33 MAGNETIC 


Perfect for retrieving Iron 
id" steel iy 


TOOLS Pick-up 
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 HOLD-E-ZEE 


The Original AUTOMATIC GRIP 
SCREWDRIVERS 


See these popular, high-quality 
Gripper 


drivers with the exclusi 
that holds, starts an: 
screws in unhandy places 


ar 
UPSON_BROS., INC., ROCHESTER 4, N. Y. 


Dower and low overhead means iowest prices, 
ARMY. SURPLUS SALES OF FRESNO—D. 


Build 
your own SMITH Compressor 


roy guns, rock drills, tompers, paving breakers, 
ef ges an hour! 


Write for complete 


GORDON SMITH & COMPANY, Inc, 


405 College St Bowling Green, Ky. 


Portable Automatic 
Paint Spray Unit 


Nati’ ‘ote 


"2 


we LWORTH, 7 TRADING 
seas 8. STATE ST, 


co. 
chitaco 16, 140, 


BUILD YOUR OWN 


POWER LAWN MOWER 


DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300, ral, 3) 
. uses % to M4 
motor Will not clog, S22 


BiG FREE CATALOG 


of WAR SURPLUS 


OPTICAL BARGAINS 


Build Your Own RIFLESCOPE, BINOCULARS, TELESCOPES, ETC. 


We Furnish Optics and Instructions 


© LENSES, PRISMS & RETICLES 
(© EYEPIECES ond OBJECTIVES 


Numerous Type 
acu ARS EScores. 
CHEEK" OUR BARGAINS sss). Request CATALOG N 


EDMUN! SALVAGE COMPANY 


The Biggest Bargain Book 
In Radio and Television 


new, latest-model, f 
¢ radio and TV equipment at money- 
saving prices. 


Invest a penny postcard and send for this great new 
1950 Lafayette Catalog. Then sit down with pencil and 
paper and make 4 price comparison test. Check model 


for model, and see if Lafayette doesn’t save you any: 
where from a few pennies to a few dollars on most 
every item, 

If you're a service man, experimenter, ham, hi-fi bug, 


engineer, set-builder, or serious amateur—send for your 
1930 Lafayette Catalog now. It's one of the biggest things 
in America you can get “for free" 


SALE! SALE! 


Lefayette famous FM-AM 
Pac =—- HIGH- FIDELITY CHASSIS 


$ .50 with built-in 
59 PHONO PRE-AMPLIFIER 


INCLUDING WIDE RANGE 12” PM SPEAKER! 


Look at these $300. set features: Latest U-tube circuit 
pion cer 10 wate undistorted power oui Phono 
liner permite direst ee i vanable sect 
Gccups High and. low impedance phono input, 
‘le fnmurgle ste, vale dial, Suppl with Yoon” and 
Toldeg’ dipole, cabinet Sotcabe. aker with Al- 
Muy inbeners 1085123 vel 60 cycles, AC only Chats 
imensions 15893003. Shipton weight 25 ts. Complete 
with tubes 8 
30-day Money-Back Guarantee! If not fully so! 
return to ut within 30 days, ond you'll rei 
refund, less transportation charges. 


| Lefayette 


[-—~RUSH COUPON NOW FOR FREE CATALOG— 
| LAFAYETTE RADIO, Dept. KB-50 
| 901 W. Jackson Bivd., Chicago 7, IN 
| oF 100 Sixth Avenue, New York 13, N. ¥. 
Rush me your FREE 1930 16i-page Catalog, 


i 
| 
| 
\ 


‘BARRINGTON, NEW JERSEY 


Fesruary 1950 273 


LAWN 
MOWER 


MODERN + SHARPENER 


© FOR LAWN 
MOWER SHOPS 
© FIXIT SHOPS 
© LOCKSMITHS 
© HARDWARE STORES © GOLF 
COURSES © SCHOOLS © PARKS 
© INSTITUTIONS © CEMETERIES 
© AND ALERT INDIVIDUALS! 


Sharpens AM Reel Type Mowers » Hand, Power or 
Gang + 10 10 20 Minutes » No Dismantling 
No Extra Attachments Needed 


Ait sex yp mowers gm gh ego 3c 
pane eu hades 

ios seston a 

Bea Ea ciated cerita Reece 

nia ela i 

fiona pelle. No oe 


wer 
‘both 


ding position. 100% 


five ball bearing’ races. Easy. to ‘operate, 
Sharpens, wood chisel joines, Knives and 
planer lad 


ood a ‘Condition. FOR, “Ship. weight 


@ PARTS SUPPLY |. 


NEW! Motor Sezear 
JIG-SAW 


(Net @ Vibrator) 
PLUS 

* Power Sander 
PLUS 


C3. 


* Filing Machine 


WALTER WILLIAMS & CO. Dept. st, Ghicage 14 
214 rorutaR science 


Handi-Chest 


So Handy.. 


Home-Office- Shop 


Nails -Screws 
METAL CABINET 
ALUMINUM DRAWERS 


No Extras To Bury. 
Prices 

96 “if Smawex $8.75 

N92 SeiwieS15.75 


WE-PAY ALL POSTAGE 


TS MFC. CO. 


FIX IT WITH EASY TO USE 


KESTER METAL MENDER 


GENUINE TIN-LEAD SOLDER 


Write for 
NEW FREE 


on SOLDERING 


KESTER SOLDER COMPANY 
4254 Wrightwood Ave. 
Chicago 39, litinols 


D.C. ARC WELDER 


OVER $300 VALUE AT LESS THAN ! 


200 Amperes Continuous Duty. Up to 250, 
Shoe. iotermittent du 


craft Generator” ‘literature included 
LEJAY MFG., 823 LEJAY BI 


HYDRAULIC Power Transmission 


WITH tafatoly VARIABLE SPEEDS, Cletch and INSTANT REVERSE 


Shipping Woht. 
25 pounds 


EQUALS 


$200 
1M SINGLE 
UNITS 


Become an expert craftsman. Operate profitable business 

at home. Save money on household 

pleasure for entire family at few cents per hour, making 
rom wood, m 


WRITE FOR FREE Literature on New 1950 features 
iced Price Specials; and MONEY-BACK, FREE-Trial, 
Payment Plan. EMRICK, Inc., 1928 Clinton Aven 
Kalamazoo, Michigan, 


OVER SOO WAR SURPLUS BARGAINS! 
MEW] covr. surpius 

\ cataLoc FREE! 

FLYING BOO’ 


Write for FREE Catalog 
PM-11 Today! 


‘GENUINE ARMY BLANKETS 
Finest 100% woo! 


BRAND WEW 0. D. ARMY BLANKETS 
ig. govt. cases. Sine 


light out of 
68°.06".4 be. $5.88 2lor11 50 


Sand Casting—Forging—Heat Treating —| 


BRONZE FOUNDRY 


In your own workshop allows you to de- 
Hed aaid"bulld gour Sea GASOLINE 2 
GINeS. STEAM ENG! 


Domes 
land 110 volt. AC oF DC eneréy required £of operatict 
cieuler, KANSAS CITY SPECIALTIES Co. 

Box 6022, Dept. $-1 Kansas City, Mo, 


‘a supply 
‘write fe 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
oF holes in wood, tile, stone of 
plaster, Sticks and stays put— 
Does not chip, shrink or fall out, 
Easy to use. Economical. Mold 
it, chirel it, polish or paint it. If 
unobtainable from your lumber, 
paint or hardware dealer, the big 
4-1b, can will be sent you poste 
paid (in US.) for only $1. Full 
‘money-back guarantee, order now. 


DONALD DURHAM Co. 


a FLING CL 


FLYING TROUSERS 
‘= SHEEP LINED! Brand 
New! The Nao’ finest! Zipprs tne 
length of part. Suspender tached, 
Aivsaes Gereroment cont givgg 
‘over $70.00. State wait 56! 

Si and length 


AAF ALPACA LINED PANTS! 
ALPACA LINED THRU-OUTI 
weutherwot esol outer. Complete 


PORTABLE GASOLINE HEATER 

Brand new. Complete with 2 gol, 
steel York. Automatic oot vole pre: 
vent Mding. Fomout. Evens be 


|_No. 58 


$12.95 arora 


FISLER SALES CO, x2cst2i't 5 


iansas City 6, Mo, 


FIRE een 


iraean ae 34g 
SS ot aes 


Box 804-N, Des Moines, lows 
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ro 80% 


NEW Fa 
ZW) IN ONE DAY 


“asses i VAS 


Remake Old, Loose, Cracked or Chipped 
ject Fitting Natural Beauty- 
pont PLASTIC PLATES 


Pink 

NEW METHOD—NO IMPRESSION NEEDED 

No more loose plate discomfort or danger to 

health thr improperly chewed food, No more 

germbreeding cracks and crevices, ¥. 

Will be like new fitting $100, upent 
17.00." All 


HEAVY DUTY STEEL 
PIANO HINGE 


BEST DENTAL CO. Dept.E8 


475 Sth AVENUE, NEW YORK 16,N_Y. 
SS EXTRA PROFITS: $3 _ 


Flocks & Sandblasts 


i 6 Vout DOUBLE 
HAFT MOTOR 


CTR Bike Yee 1 hi "Fire 
p—— Dver 65,000 Sold—tt st Be Good! | .& Biss Sassi § 75°20 


92: 75 | sew usmereer 
je ‘con KILLS WEEDS 


M,MARVY COMPANY, Deot. 8, 


VEST POCKET SIZE 
IDEAL FOR INCOME TAX! 


Tee TIAL Fite vest. pocket, or purse. Gi 
Th ‘Ope: 


SONS Corr, oniiht ne 


Pug ance ada suinracts ai 7:50 PRISM BINOCULARS 


eps tee ie a | PRECISION OPTICS-BRAND NEW 


MAKES IDEAL GIFT | 


Bold on a positive money. back guaran, 
niy. $2.95, Caleuiator sent 


‘AGENTS WANTE | as 


CALCULATOR MACHINE CO., (Mfrs.) | $36 
Dept, 521, P.O. Box 248, Glenview, Il MWiastrated 
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FINE TOOLS 
LEO 


+ Prevents Rust 


«Cleans « Polishes 


SOLD EVERYWHERE 


HAND MOWERS TO 
Conve wt POWER MOWERS 
Takes less than 3 hours 
‘The Handy-Dandy Lawn Mower 
Kit fits any hand mower from the 
16 to the 20 inch size. Complete 
with all necessary parts. Kits 
can be purchased separately, 
complete with engines of 
complete with Pennsylvania 
mower, 


Also. manufacturers of a 
complete power mower and 
garden cultivator attach- 


ments. 
LE CLAIRE MFG. CO. 


LE CLAIRE 3, 1oWA 


Start a NEW BUSINESS! 


SHARPEN DULL PIPE WRENCHES 


PIPE TAPS & DIES 

“GUM” CIRCULAR SAWS 

Write for Information 
mo: 


orders. AGS 
SURPLUS CO. 


Oemters! ASSOCIATED 


Order, then, surolas bargains today. 
esta 


pee HOMECRAFT’ 


poyment 
delivers! 


Saved sac! 
Saves ory / 
Delta® Homecraft 
Saw-Jointer Combination 


Two precision-built tools on a sin- 
gle stand, using one motor. Takes 
floor space of only 2514” x 2844". 
Husky 8" tilting-table saw cuts 
stock up to 2%4" thick. Rip to cen- 
ter of 15” panel, cross-cut, angle- 
saw, bevel-saw, dado and make 
mouldings. Jointer planes up to 
4” wide, rabbets 4” deep. Fence 
tilts 45° to right or left. See your 
Delta Homecraft dealer today! 
POWER TOOL DIVISION 


Book: 
to Start Your Home Work~ 
shop." Write for your copy today, 


WESTON VOLTMETER 


Model 433. © to 150 


postage on, 


eather iets” 20m eee 
5720 WILSHIRE BLVD., LOS ANGELES 36, CALF 
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OTTAWA Buzx Master 


7 MODELS — $99.00 up 
Greatest offer ever made by 
0 a CA: ROFIT ris 4 oldest and largest firm in the 
3a to 2S mom Dour, and prices $1.50 business. Made by men with the snowihen -how. A model to fit 
BRL tases wean A, model tft 

FREE BOOK— 5 Send for FREE details, Now in out 40th year. 


BURR HAND SAW I FILER 


Makes More 
PROFITS 


NEW! MINIATURE ae 
DUST MASK 


srs WV 


Operate é 


Fast, accurate, will file from both tides. Operator 
conirols file arm. No saw carrier or adjusting 
Screws to fuss with, A money-maker in ony shop, 


TODAY! 


COMPLETE LOCKSMITH SHOP $99. 


NEW POPULAR STANDARD Ea 
START YOUR SHOP NOW! #' Hi 


Py Mez,mgchine 1000 Poputar hey 
Semsptete with tare 
otters. 

1 Beary plywood key 
display beard with 100 1 Automotive lock manual 


2 echsmith Tastruction 


tote 
ALL FOR ONLY $99.00-—EASILY WORTH $130.00! 
‘Slightty higher out of U.S.A. 25% deponit om C.0. 


‘Seidesctlon™ Euaramiteas werte "ter "eRee ‘eee Tass! 


REPAIR SHOP SERVICE . Box 264-8 . ‘Skokie, Iinois 
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SURPLUS SPECIALS — BRAND NEW — SATISFACTION GUARANTEED 
‘ONLY $3.95 ect for car boat, Gen oF works, 
edie EW ART: Am FORCE {eer for postioning —sempensated aperiodic 8nd 
ASTROGRAPHS with case witention resistant, $65 00 value, FOB B. H 


Beha to na ity COMPRESSED AIR TANKS 


H nauLie “CYLINDERS — AIR on ol 


30 value only FOB Bit 


age — Excess will be refunded — Me COD's 
800 Woodland Avenue Benton Harbor, Michigan 


DRILL PRESS 
RETATC PRICE 


208 Yates Avenue 
Beloit, Wisconsin 


NEW "BOOKLET TELLS HOW GRAVELY POWER EQUIPMENT 


Solves a Problems 


to give your home a lovely setting 
without long hours, hard work! 
(Sam Be AAI TODAY! Oe 


cary 
— se os oe ol 
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GOOD WEAR ror WORK 
GOOD LOOKS ror PLAY 


find perspiration. f 
ake repeater’ "yor better looks and longer 


igmand Reeves Army Twill, 


e Residual shrinkage | 


jess than 19% 


REEVES BROTHERS, INC. 


54 Worth Street, New York 13, N.Y. 


tiahee st work of slide on 
w 1ab aie event 
Se tone oi Ro 


Fear ier 
pie 
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- Make Your Electric Drill 
‘ A CIRCULAR SAW! 


~ Save time... 
‘ 


Save work... 


C. & H, ELECTRIC COMPANY 


POWER TOOLS 


pay for themselves on 
just_a few jobs, Make 


SPRUNGER BROS.INC. TOPEKA, IN 


T thor larger sizes 
TE they y 


REE Repair 


Shows hy 
anehold 


ave time and money, makin 
pairs. 40 pages. 170 pletures. Clear 
‘Send today. 


ALL- le SARL muroRs 


so.a13 


SMOOTH-ON /=: Ad 


ER wa MATCH 


LARGE TUBE 


an 

CAMILLUS, 

niveshove hand 
e 


your Gecler's 


COMMUNITY WITH THIS 
LONG NEEDED INVENTION 


more per BisiaSa 
jour own boss! D 133834 
7m ‘worldwide product needed 
by every home, business and 
farm... priced ‘to sell quickly! 


NERS GRINDER 


‘pre 
ALL | IN ONE SET-UP 

WITHOUT REMOVING ANY 

BLADE FROM THE MOWER 
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Tie FOUR-WAY 


PORTABLE ARC-WELDER 


FOMPLETE ONLY, 
0 DAY TRIAL 
FOB 


YOU'LL BE AMAZED by the work vou ean 
do oa Sour irs job” Pluss into any~con- 


Ing stfokes a’ minute! No belts, wheels, ears. 
G0 eycle. 110-120 volt. AC. Both hands tree to 
hold work. Enstly adjustable. stroke! ‘Ideal 


able Honing Stones, Cord, Plug, 61 
DEALERS. If he hasn't, send $10.30 direct to 
ts, we'll ship Sharpener postpaid, Satisfaction 
Giaranteed. See other Syncro products, pages 
262, 770, this Issue! (DEALERS WRITE!) 


En ther ital.” a 
ce miney “repairing for 
of "enthusiastic users 


FOUR-WAY WELDER CO. Dept. rs-28/ 
2326 So. Michi 


SYNCRO CORPORATION 
DEPT. Wm-25, ROCHESTER, MICHIGAN, U.S.A. 


ictonn 


1 = 
CO Mhustrae 

1 

1 


a clepontt 
[deweribed det 


Easy way 
|| to strip 
paint... 


up the toughest paint, yarn 


Try It. At paint 
‘Wonder-Paste and advice on your particular removing problem, 


Wilson-Imperial Company, 121 Chestnut Street, Newark 5, W. J. 


FOR ALL 


wiéttes “DECORATIVE METAL WORK 


$188 | acy een oes sis es we 
fae eee ee 
siete ee ora 


POPULAR SCIENCE MONTHLY—Dept. 250 
353-4th Ave. New York 10, N.Y. 


As Reported in Popular Science—December 1949 


QUICK © SIMPLE @ EASY 
No Cleaning—No Flux—No Tinning 


FUSION 4 in 1 Alloys make soldering simple as 
ABC. It’s all in the paste. One operation completes 
the job. Insures a solid, permanent bond. A 
special alloy for tough job—Aluminum, 
flainless steel. pewter, copy 
brass, ete. No special skill 
quired. Used in industry for 
+ 10 years, Now available in 
handy kit form. Famous Super Jet 
‘Torch and dry fuel included in each 
kit. Order today. Full Money Back 
Guarantee. 


FUSION ENGINEERING + Dept. M + 4504 Superior Av 
282 roruiae science 


* Cleveland, Ohio 


\WAR EQUIPMENT MAIL SALE! (/B 


titsrsi “Felepnanes 


‘hydraulic, mechani- 
fai bargains, Electrical drilis, anwi, ete 


| INDUSTRIAL | 


Safety Apparel 


WESTINGHOUSE AIR COMPRESSOR ima 


Model T-1 Brand New—2 CYLINDER PISTON TYPE. fff 
Operates with 1/, H.P. Motor or equivalent gas engine. {ii 
Compressor, pressure tank, ale gouge, sir chuck, 20.1. hose, pap valve, (CY 
necfing ‘compressor to tank, a-way cross ond 3 50 
tipples. COMPLETE OUTFIT, wi. 52 Tos. 

Equipment less Compr 

Compressor has 


WELLWORTH TRADING CO. "Site t-te | eee 
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S235) * PRY BAR 


FORGED FROM FINEST ALLOY STEEL! 
HANDLES A DOZEN DIFFERENT JOBS 


10 the point for lining up work 
s+suse the rolling head when 
you wont to exert great 
pressure or leverage 


‘Add local tox 


| enclose C] Check [] Money Order for the 


SNAP-ON towne: 
Toos "8,927,000" 
conronarion 


State. 


PORTABLE 
Bench and Hand 


No, 117 Bench, Grinder $14.95 


Maite foe checaars and 
‘tame of your local 


SPEEDWAY MFG. CO 
1864 South 52nd Ave. CICERO 50, ILLINOIS 
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Tool Reduces Drill Speed. With 
Grip-Tore® attached, any %” drill becomes a 
sods Lone haces bere 
g, reaming, and other jobs, The 
geared mechanism increases torque output 
about 5-to-l, Grip-Tore is controlled by 
gripping or releasing the body of the unit, 
start ng the working tool while 
the drill motor continues to run. McLaugh- 
lin & Co., Los Angeles, prices it at about $15. 


Hand Sander Rotates. The pivoted 
disk of the Rota-Matic® sander is free to 
rotate at random as you push the tool back 
and forth. This motion brings into use all 
facets of the sanding grit. Interchangeable 
sanding disks—fine, medium, and coars 
are included with the sander, priced at 
$2.50 by the Binkley Manufacturing Com- 
pany, Warrenton, Mo. The disks come with 
an adhesive coating on them. 


Typewriter Marks Metals. De- 
signed for pressing markings into metal, this 
electric typewriter can be adjusted to letter 
wood, leather, or plastics, The interchange. 
able letter wheels—for various type si 

are made of tool steel. To operate it, all you 
do is punch the keys. The machine can be 
set up to letter unhardened steel %” thick. 
It’s distributed by the Cadillac Stamp Com- 
pany, of Detroit. r 


jaw Weighs 2. 

yele, air-cooled gasoline en- 
gine that powers this saw operates in all 
positions. The tool is available in two 
straight-bladed models—18” and 24”—and as 
a 14” bow saw. The throttle is controlled 
by a trigger in the pistol-grip handle. A 
manually operated chain oiler is controlled 
by a button above the throttle. McCulloch 


Motors Corp., Los Angeles, is the maker. | 


SKIL Home Shop 
Sander-Polisher 


Most useful tool 
you'll ever own! Powerful 
motor speeds a thousand jobs in 
your basement, garage or home. 
Drills, sands, buffs, polishes . 
wood, metals, plastics. With ot 
attachments does wire brushing, 
stirs paint, grinds, sharpens. 
Takes out the work, puts in quality on every job. 

Why be without this handiest helper when 
your favorite dealer has SKIL Home Shop Sander- 
Polisher waiting for you now. See him today! 


SKIL Home Shop Saw 
Say 


1 is a cinch with power- 

. SKIL Home Shop Saw 

very low-priced but fully ad- 

justable for depth of cut and 
bevel-cutting! 

Plugs in anywhere. Rips, 
cross-cuts, iters 2 in. dresses 
lumber 10 times faster, easier than 
by hand. Light, safe, easy-to-use 

on wood, metals, plastics. 
Ask to see SKIL 
Home Shop Saw today, 


rr pris! 
rr SANDS! 


‘See the complete 
‘SKIL Home Shop Line! 
+ DRILLS — Yin. and YI. 


SKIL Home Shop Tools [= o> 
Made only by |Home Shop Division De 
5033 Elston Ave. 20,1 
SKILSAW, INC. | Picose send information on SKIL Home Shop| 
S833 Eston Avenue {T20! m4 Pome of my decler. 


hicage 30, 1. 
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SAVE TIME | MAKE EXTRA 

suo work! / 
EASY TO 
OPERATE 


HAW 


Saw 


and"PEPPY PAL" 
GARDEN TRACTORS 


New! Lathemaster... 


the revolutionary woodturning y) 
‘every lathe owner needs! 


ST of ee 


Send Cash. Check oi Prepaid shipment 
‘ALADDIN TOOL COMPANY 
BABE Male SHOOT ators write for mew 1950 eating 1" MURtourt 
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Tool Handles Six Jobs. Made in 
England and distributed in the United States 
by the Laster Export-Import Co., New York 
City, the Utilex® combines six everyday tools 
in one. It'll serve as a hammer, %” adjustable 
wrench, file, 6” rule, screwdriver, and a 
claw for pulling nails. It’s priced at about $5. 
The Utilex is manufactured from forge-hard- 
ened steel. 


es 
a —_ | 
NT i 


Improved Plier-Wreneh. The 
Snap-Lock® plier wrench, manufactured by 
Seymour Smith & Son, Inc., of Oakville, 
Conn., has a finger-tip control that releases 
the jaws. A capacity indicator on the handle 
shows the extent of the jaw spread so the tool 
can be pre-set. The tool serves as pliers, 
clamp, or vise. With work locked in the jaws, 
the tool can be clamped in a vise. 


From 40 to 50 nails a minute can be dri 
with the Azor Portable Pneumatic Nailing 
Tool, made by Azor Products Co., Los An- 
geles, The machine weighs about 30 Ib., hi 
a hopper capacity of from 400 to 600 n: 
and handles 8d, 10d, and 12d nails. Nails 
may be driven vertically or at an angle. The 
nail set can be adjusted for depth, and the 
tool automatically eps driving at the pre- 
determined depth. In a test, the Azor nailed 
100 lineal feet of joists in eight minutes. 


ee 


New Magmetic Serewdrivers. 
Magnetic pull has been stepped up 10 times 
in these power and hand screwdrivers made 
by the Magna-Tool Corporation, of Buffalo, 
N. Y, The power-driven tools include mag. 
netic “finders” that pick up and automatical- 
ly position the screw. Finders are available 
for various sizes of flat-head, round-head, 
oval-head, and fillister-head screws. The 
hand screwdrivers are furnished with a han- 
dle compartment for holding an assortment 
of bits for different screws, 


YOUR 


BUILD own 
POWER TOOLS 


EASILY, QUICKLY... AT LOW COST 


Exclusive GIL-BILT Buil-t-Yoursef 


ae 

til 

op ihe te 
Ht 


i a 
uly Ghetosed! mechanism for 


Sie 
GILLIOM POWER TOOLS 


P. ©. Box 1-VB, Lambert Field, St. Lovis 21, Missouri 
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STEAM-DRIVEN CARS are being 

alked—up again in England—— 
now that financial difficul- 
ties have forced Britain to 

curtail importation of gaso- 
line. 


LIGHT ALLOYS instead of steel 
save ‘ee tons in the weight 
of a Navy motor grader that 
can travel by air. Built-in 
boxes carry ballast, if neces- 
sary, to hold it down at work. 
An 80-hp. Diesel drives all 
six wheels. 


RADIOISOTOPES produced by U.S. 
Atomic Energy Commission are 
being used now in more than 
300 universities, hospitels 
and research laboratories. 


"I FLEW BLIND on One Instru- 
ment," a PS story last Febru- 
ary (p. 143), won for its 
author, Associate Editor 
Herbert 0. Johansen, one of 
TWA's Twelfth Annual Aviation 
Writing Awards. The award in- 
cluded a flying trip from New 
York to Phoenix, Ariz. 


COMMUNICATIONS equipment now 
being tried out by the Air 
Force sends printed messages, 
including maps, from ground 
stations to planes in flight. 


OF 30 INSECTICIRES, tested by 

+5. Public Nealth Service 
against adult house flies, 
best results were shown by a 
new chemice] called Compound 
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Last minute news & notes... 


497. Wealth hazards to spray- 
ers using it are being studied 
by the scientists now. 


A DUST TUNNEL established by 
the Fram Corp. at Dexter, 
Hich., may help keep your 
future car engine cleaner, 
make it last longer. One ob- 
jective of the Fram research: 
to find what filtering ele- 
ments do the best job in 
keeping dirt and dust out of 
the air, oil, and gas an 
engine uses. 


COAL RIDES 10,900 feet - more 
than two miles - on a new 
rubber belt near Morgentown, 
W. Va., which Goodyear re- 
ports is the world's longest 
single conveyor belt. 


WESTERN UNION has developed e 
new kind of paper for fac- 
Simile telegraphy. It hes a 
light grey coating of material 
that turns black when electric 
current from a wire stylus 
passes through it. 


HOMOGENOUS MEAT, de-boned end 
minus fat, accompanied by 
recipes that give frequency 
setting and time for ccoking 
on a table-side dielectric 
stove, is among electronic de- 
velopments now forecast by 
Westinghouse expert Walter C. 


_ The Sditors 


This one 


EYG3-JCR-C 


J 


LMM MIM 


LX 


TRAVELS FAST 


PATENTED 


INSULATOR 
Pleased motorists everywhere are telling their neigh- 
bors the good news about CORALOX—how it removes i 
the major causes of spark plug troubles in car, truck 
and tractor engines. AC 


CORALOX is AC’s patented Insulator. As compared 
with the best previous insulators, CORALOX is 3 times A\& 


as strong—has 4 times greater heat conductivity—10 . 
times greater electrical resistance at high temperatures 


—no affinity for oxide coating. 


AC Spark Plugs, with CORALOX Insulator, will fire ry 1 | ~ 
better and last longer in your engine. 4 us 


AC SPARK PLUG DIVISION © GENERA ORS CORPORATION 
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Why Struggle 


with poor 
equipment ? 


USE 


H BEND 


Close tolerances come without a 
fight” on a South Bend Lathe. Re- 
gardless of the operation you'll find 
that you can get exact dimensions 
everytime without slowing up. It’s 
another example of "quality counts.” 
You can always depend on a South 
Bend to turn out better work. It's 
buile right — it’s accurate, Versatile 
and easy to operate, In the long run, 
it will actually cost you less for you 
get more and beter service. You 
can’t buy a “cheap” machine tool 
and expect to get satisfactory per- 
formance —“‘cheap” tools are never 
economical. 


INCH LATHE with metal bench swith ond SOUTH BEND LATHE 


10" x ¥7, 1" cou 


3h. 607, 220 V. 3/4 hp. mate: f.0.b fectory. SOQ ASS SOUTH BEND, INDIANA 
ime Payment: $249.38 down, $43.80 for 12 months. 
Other lathes from $160 to 814%, leas electrical equipment. utlding Better Teale: Stace: 2906 
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with this Spare Time Self-Training 


Here in one great practical handbook is step-by-step tt! 
thousands of practical facts and proven methods by which| 


THE PRENTIC 


fe) BUSINESS EXECUTI 


XECUTIVE'S 


Now you can learn in spare time—at amazingly low cost— rc, 
the most eflectioe ways to handle business matters of every 
description. In this 1600-page Master Volume, you get si 


ye 


FINANCIAL STATEM! 


BOOKS IN ONE 
1600 PAGES, 5 x 8 inches 
with CHARTS, TABLES, DIA- 
GRAMS, ILLUSTRATIONS, 
7700 SEPARATE ITEMS 

Folly Indexed for 
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NOTED THROAT SPECIALISTS REPORT on 30-Day Test of Camel smokers... 


Not one single case of throat 
irritation de w smoking 


Yes, these were the findings of noted throat specialists after a total of 2,470 weekly examinations of 
the throats of hundreds of men and women who smoked Camels—and only Camels—for 30 consecutive days. 
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a 
Although she's smoked many 
brands, Rita changes (0 
Camels for her 30-Day Test, 
Her throat is examined every 
week by a specialist 


30th day, final exam 
Her doctor 


Camel and cor Tam 
delighted to be making the 
test. Camels taste 80 00d! 


IT'S FUN!Smoke Camels 
~and only Camels—for 
30 days. Let your throat 
tell you about Camel 
mildness. Let your taste YES, My DOCTOR'S 
tell you about Camel's REPORT JUST PROVED 
wonderful flavor. WHAT My OWN 


= QUAY 


See citea Day Camel MILIWES Test Toctey 


